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HUNTERS POINT ANNEX
TREASURE ISLAND NAVAL STATION

AREA 2 ~ VERIFICATION SOIL SAMPLING SUMMARY
FOR CLEANUP OF PCB CONTAMINATED SOILS NEAR FORMER BUILDING 503

This report summarizes the Area 2 verification sampling
results for the second phase of the interim cleanup of Poly-
chlorinated Biphenyl (PCB) contaminated soils near former Building
S03 at Hunters Point Annex. Area 1 verification sampling results
for Phase I of the interim cleanup were summarized in references 1
and 2. Upon completions of Phase III activities in Area 3, a
final report will be prepared that summarizes verification
sampling results for all phases of the project.

PROJECT ORGANIZATION AND RESPONSIBILITY

Four groups are directly involved in the cleanup of the site:
Navy, excavation and disposal contractor, sample verification
consultant, and an analytical laboratory. The PCB cleanup project
is directed by the Western Division Naval Pacilities Engineering
Command (WESTDIV), San Bruno, California. WESTDIV organizes,
contracts, and coordinates the cleanup work with contractors and
consultants; communicates with the regulatory agencies; inspects
the site; and tracks work progress. '

The cleanup contractor is American Environmental Management
Corp., Oakland, California. The contractor is responsible for

"excavation and removal of soil from the PCB site, site

containment, and health and safety of American Environmsental
personnel.

Sampling of the site is performed by ERM-WEST, Walnut Creek,
California. ERM-WEST is responsible for sampling the site and
reporting the PCB results to the Navy; setting-up the verification
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sampling grid; overviewing health and safety of ERM-West
personnel; and reporting sampling results.

Central Coast Analytical Services, San Luis Obsipo,
California is the laboratory used to perform the PCB analytical
procedures. Central Coast Analytical Services is a certified
hazardous waste laboratory and the laboratory used during the Area
1 cleanup phase. (References 1 and 2)

VERIFICATION SAMPLING PROGRAM

Contaminated soils in Area 2, as shown in Figure 2-1, were
identified, excavated, and removed by American Environmental
Management Corp. Contaminated soils were manifested and disposed
at a Class 1 landfill.

The decision to verify the so0il clean-up work in Area 2,
through the development and preparation of a formal verification
sampling plan, was based on field samples taken and analyzed by a
McGraw Edison field PCB kit. The correlation between field sample
results and certified laboratory reports has been confirmed and
previously discussed and reported in both the Interim Report and
addendum (Reference 1 and 2). Experience and comparison of split
samples analyzed concurrently by the field test kit and a
certified analytical laboratory consistently indicated that the
field kit was conservatively showing PCB concentrations higher
than the certified laboratory. The field test kit was therefore
used as a screening device to help direct field activities.

The following section summarizes the verification sampling
program for Area 2. The agreed interim cleanup level for this
site is 25 mg/kg of PCB. Detailed laboratory reports for the
verification sample analysis are presented in Appendix A. U.S.
Environmental Protection Agency (USEPA) protocol was used to
design the verification sampling program (Reference 3).
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Sample Layout Procedures

The layout of the verification sampling program for Area 2 is
shown on Figure 2-2. The location of sampling points was based on
USEPA protocol for verification sampling (Reference 3, EPA manual
on "Verification of PCB Spill Cleanup by Sampling and Analysis”,
Interim Report No. 2, August, 1985). Each point was spaced at
11.25 foot intervals. This spacing was based on a spill radius of
37.5 feet (longest length of Area 2 was 75 feet), a sample size of
37 (reference Table 4 of the above manual), and a sample spacing
based on 0.3 times the radius of the spill area (Table 2 of above
manual).

The number of sample grid points established in the field
exceeded the 37 sample size referenced above. Additional grid
points were identified on the outside periphery of the excavation
to confirm that the extent of the surface PCB contamination had
been accurately identified. The total number of grid points
sampled and analyzed was 50.

As indicated on Fiqure 2-2, three of the sample points have
been triangulated and located relative to the existing pumping
station. These three points will allow re-establishment of the
sampling grid at a future time, if necessary.

Sampling and Sample Tracking

The sampling procedure and sample tracking was coordinated
with the Department of Health Services (DHS). The grid points
were initially sampled on September 3 and 4, 1987. After results
of the September 3-4, 1987 samples were reported, areas where soil
contamination exceeded the cleanup criteria of 25 ppm PCBs were
excavated by American Environmental. A second round of
verification sampling was performed on October 16, 1987 after
additional soil excavation.

At the time of sampling, a representative from the DHS was
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present on site and retained seven samples, selected at random,
from the September 3-4, 1987 program (2A-1, 2C-2, 2C-5, 2C-6, 2E-
1, 2E-4, and 2G-4) and two samples (2C-5 and 2E-3) from the
October 16, 1987 program. These samples were taken to the DHS
laboratory for sample preparation (air drying), splitting, and
subsequent forwarding of one-half of each sample to Central Coast
Analytical Services for PCB analysis by EPA Method 8080.

To track samples from the field to the laboratory, chain of
custody documentation was prepared and sealed with the field-to-
laboratory transport container. Chain of custody forms prepared
and used during the sampling program are presented in Appendix A.

September 3-4, 1987 Sampling. On September 3, 1987 the
periphery of the site, outside the excavation, was sampled using a
hollow stem drill rig. The drill rig was used to break through
the asphalt paving and to push a steel or brass tube for
retrieval of undisturbed samples at depths varying between 1.33
and 3.0 feet. The depth of sample was previously confirmed with
the DHS before drilling and follows the procedures established
during the Area 1 sampling program. After sample retrieval,
sample tubes were covered with teflon and capped prior to icing
and transporting to the laboratory.

The interior of the excavation was sampled on September 4,
1987. In some areas, ground water was pumped from the excavation
before sampling. At each grid point, a six ounce surface soil
sample was taken with a wooden disposable tongue depressor and
placed in a glass jar; depth of sample was approximately two
centimeters. Depth of the excavation ranged from one foot to
apprbximately six feet. During the sampling program, two field
blanks were taken and analyzed by the laboratory.

October 16, 1987 Sampling. The September sampling program
identified areas that did not meet cleanup levels. After
additional excavation of these specific areas, surface samples

were taken in the re-excavated areas. Sampling procedures were
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identical to September 3-4, 1987 protocol for surface sampling
within the excavated area.

ANALYTICAL PROCEDURES

Once the samples were received at the Central Coast
Analytical Services laboratory the samples were prepared,
extracted, and analyzed for PCBs. Sample preparation and
extraction generally followed EPA method 3550 - Sonication
Extraction. However, instead of a 1lmm X 1lmm sieve required by the
EPA method, Central Coast used a #10 sieve (2mm X 2mm) to be
consistent with sample preparation required by California
Administrative Code, Title 22, Division 4, Chapter 30, Section
66700 (c) (1).

At the request of the DHS, the samples received at the
laboratory were air dried before analysis for PCBs. This was done
after determination of percent moisture in the original sample.
Central Coast's detection limits were such that a 20 gram wet
weight sample was used and mixed with NaSO4 then sonicated. The
extraction solvent was 1l:1 hexane:acetone (B & J) chromatography
grade. The extract sample was filtered and reduced in volume
using a Kuderna-Danish concentrator.

PCBs, if present in the sample extract, were identified using
EPA method 8080 - Organochlorine Pesticides and PCBs.

Central Coast's "Quality Assurance/Quality Control
Procedure" as summarized in Appendix B, requires blanks,
aﬁplicates, and spikes to be analyzed once per batch, once per
matrix type or once per 20 samples, whichever is more frequent.
For this project, however, duplicates were run once per batch,

once per matrix type or once per 10 samples analyzed, whichever
was more frequent.



RESULTS

Results of the sampling program are shown in Table 2-1. Two
rounds of sampling were performed: the first on September 3-4,
1987 and a second round on October 16, 1987.

September 3-4, 1987 Results

In Table 2-2 the split samples analyzed by the DHS and
Central Coast Analytical Services are compared by grid area for
the September 3-4, 1987 sampling program. Using a conservative
approach, it was determined that if any one value from either of
the laboratories exceeded the cleanup criteria of 25 ppm, then
that specific area would be reexcavated and resampled in the
subsequent verification sampling program.

After the first round results were received, samples from
five grid points (2C-5, 2D-2, 2E-2, 2E-3, and 2E-4) exceeded the
25 ppm cleanup level. All the sample points were within the
excavation.

Based on the first round sample results, the soils within and
adjacent to the five sample points exceeding the cleanup criteria
were excavated and disposed at a class 1 landfill. The additional
cleanup area was defined as the area circumscribing the
contaminated sample location with the perimeter half way between a
“clean" sample grid point and the contaminated location. Depth of
additional excavation was determined by field sampling and testing
of the soil with the field PCB kit. Approximately 54 cubic yards
of soil were removed from the excavation after the September 3-4,
1987 sampling program.

October 16, 1987 Results

After soil removal, the areas at the five contaminated grid
points were resampled to verify that the cleanup criteria had been



_

\\-’/

TABLE 2-1

HUNTERS POINT ANNEX
TREASURE ISLAND NAVAL STATION

VERIFICATION SOIL SAMPLING RESULTS
FROM CENTRAL COAST ANALYTICAL SERVICES

FOR AREA 2
September 3-4, 1987 October 16, 1987

Sample Percent PCle, mg/kg Percent PC 1, mg/kg
Description{ Moisture D.L.2  conc3 Moisture D.L. Conc

2a-1 4 6.0 0.2 ND’

2A-2 3.2 0.02 5.0

2A-3 7.1 0.02 2.2

2A-4 2.7 0.02 0.61

2B-1 -5 0.02 <0.02

2B-2 16 0.02 16

2B-3 7.2 0.02 0.44

2B-3 (Dup) 7.1 0.02 -

28-4 5.1 0002 1.0

2B-5' 3.8 0.02  0.60

2B-6 -5 0.02  <0.02

2c-1 -5 0.02 0.04

2c-2 4 . 30 0.02 25

2¢-3 12 0.02 3.2

2C-4 25 0.02 15

2c-5 4,6 <0.1 0.02 51 -— 0.1 1.3

2C-5A 15 0.05 2.4

2C~-5A (Dup) 15 0.05 2.7

2C-5A(Tripl) 15 0.05 2.9

2C-5B 21 0.05 11

2C-5 19 0.05 1.5

2C-6 | 4.7 0.02 0.65

2C-7 -5 0.02 <0.02

2D-0 -5 0.02 <0.02

2D-1 30 0.02 3.5

2D-2 41 0.02 21 24 0.05 16

2D-3 31 0.02 4.3

2D-4 21 0.02 2.2

2D-5 L 1.2 0.02 2.2

2D-6 --5 0.02 <0.02
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TABLE 2-1 (continued)

VERIFICATION SOIL SAMPLING RESULTS

FOR AREA 2
September 3-4, 1987 October 16, 1987
Sample Percent PCle, mg/kg Percent PCBgl, mg/kg
Description| Moisture D.L.2  Conc3 Moisture D.L. Conc
2E-1 4 5.8 0.2 ND/
2E-1(Dup) 4 5.8 0.2 ND/
2E-2 41 0.02 36 18 0.05 3.0
2E-2(Dup) 18 0.05 3.0
2E-2A 5 0.05 2.2
2E-3 © 25 0.02 59 - 0.05 7.9
2E-3A 20 0.05 15
2E-3B 16 0.05 0.79
2E-4 4 22 0.02 24 19 0.05 8.9
2E-4(Dup) 4 22 0.02 25
2E-4(Spike) 19 0.05 14
2E-5 20 0.02 4.6
2E-5(Dup) 20 0.02 4.2
2E-6 17 0.02 0.6
2E-7 -=5 0.02 <0.02
2F-1 --3 0.02  <0.02
2F-3 30 0.02 9.6
2F-4 17 0.02 8.4
2F-6 1.6 0.02 0.6
2F-7 --5 0.02 <0.02
2G-1 -5 0.02 <0.02
2G-2 19 0.02 0.5
2G-3 19 0.02 2.0
2G-3(Qup) 19 0.02 3.8
2G" 17 0.02 707
2G-5 32 0.02 7.0
2G-6 -5 0.02 <0.02
2H-1 -5 0.02 <0.02
2H-2 36 0.02 7.9
2H-3 20 0.02 13
2H-4 25 0.02 9.9

10



TABLE 2-1 (continued)

VERIFICATION SOIL SAMPLING RESULTS

FOR AREA 2
September 3-4, 1987 October 16, 1987

Sample Percent PCle, ng/kg Percent PCB 1, mg/kg
Description| Moisture D. L.2 conc3 Moisture D.L. Conc

2H-5 6.1 0.02 0.66

2H~-6 --g 0.02 0.12

2H-6 (Dup) - 0.02 0.13

BL-1 -3 0.02 0.17

BL-2 0.15 0.02 0.5
Notes:

1. Only PCBs detected were Aroclor 1260.

2. D.L. is the detection limit

3. Conc. is the reported concentration of the PCB by the
laboratory analysis.

4. Samples were taken by Department of Health Services in first

round of sampling, split in DHS laboratory. One-half analyzed

by DHS; other half sent to Central Coast Analytical Services
for identical analysis.

5. Wet weight of the sample; other samples were air dried per
Department of Health Services instructions.

6. Samples were taken by Department of Health Services in second

round of sampling, split in DHS laboratory. One-half analyzed

by DHS; other half sent to Central Coast Analytical Services
for identical analysis.
7. ND = Not detected
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TABLE 2-2

HUNTERS POINT ANNEX
TREASURE ISLAND NAVAL STATION

VERIFICATiOﬂ SOIL SAMPLING RESULTS
SAMPLE COMPARISONS
SEPTEMBER 3-4,1987

DHS Lab Central Coast Lab
Sample Percent PCBS;, mg/kg PCle, mg/kg
Description| Moisture D.L. conc3 D.L.2 Conc?
2A-1 6.0 --4 ND® 0.2 ND
2C-2 30 -4 4 0.02 25
2C-5 <0.1 --4 140 0.02 51
2C-6 4.7 --: ND 0.02 0.65
2E-1 5.8 - ND 0.2 ND
2E-1(Dup) 5.8 --4 - 0.2 ND
2E-4 22 -4 40 0.02 24
2E-4 (Dup) 22 --4 -— 0.02 25
2G-4 17 -4 7.3 0.02 7.7
Instr. Blank - - - 0.02 ND
Notes:
1. Only PCBs detected were Aroclor 1260.

2.
3.

4.
5.

D.L. is the detection 1limit

Conc. is the reported concentration of the PCB by the
laboratory analysis.

Detection limit not reported by DHS

ND = not detected



attained by the second round cleanup work. This resampling
program was performed on October 16, 1987. At the request of the
DHS, additional sampling locations within the excavation were
established during the second round of verification sampling of
Area 2. These locations are shown in Figure 2-2. Three
additional samples were collected around grid location 2C-5, and
are designated 2C-5a, 2C-5b and 2C-5c¢. Similarly, additional
locations were established around 2E-3 (2E-3a, 2E-3b) and 2E-2
(2E-2a). All six of these additional sampling points were
situated at locations midway between existing grid points.

DHS personnel were at the site during this period and took
two samples (2C-5 and 2E-3) for splitting and for concurrent
analysis by the DHS laboratory and Central Coast Analytical
Services. As indicated in Table 2-1, the samples taken on October
16, 1987 and analyzed by Central Coast Analytical Services are
reported to be below the cleanup criteria of 25 ppm.

Background and Blank Samples

As part of the quality assurance program, a soil background
(BL-1) and blank (BL-2) were collected during the first round of
Area 2 verification sampling. Soil sample BL-1 was collected from
a location gsouthwest of Area 2, approximately 40 ft. south-
southwest of grid location 2A-1. The sample was obtained by
pressing a California modified sample into undisturbed subsurface
soils in a manner identical to that used to collect the September
3, 1987 samples around the periphery of the excavation.

Soil sample BL-2 consisted of an aliquot of soil previously
prepared by Central Coast Analytical Services as a blank soil for
the PCB Field Test kit analysis. Representative on-site soils
were previously roasted to resove organics and then subjected to
replicate analyses to verify the absence of PCBs. This soil
sample serves as-a true "blank"™ in that it consisted of a matrix

typical of that found in actual verification samples but free of
PCBs.

13



e
!
N\’

Trace levels of PCBs were detected in both soil samples BL-1
and BL-2. The occurrence of 0.17 mg/kg PCBs in BL-1 is possibly
attributable to the presence of trace PCB levels in soils adjacent
to the spill site. The presence of 0.5 mg/kg PCBs in BL-2 is
possibly due to inadvertent contamination introduced into the soil
blank during its repeated use in the Field Test kit analyses.
Since the detection limit of the field kit is approximately 16
mg/kg, the trace concentration of 0.5 mg/kg found by EPA Method
8080 has no impact on the validity of the test kit data or the
results of the verification sampling progran.

It is apparent that both these occurrences are a result of
factors not directly influencing the verification sample data.
Compared to the PCB concentrations found in the actual
verification samples, those found in samples BL-1 and BL-2 are not
significant.

RECOMMENDATIONS

Based on the soil verification sampling results of September
3-4, 1987 and October 16, 1987, the area designated as Area 2 on
Figure 2-1 meets the PCB interim cleanup criteria of 25 ppm. The
area should be backfilled with approved material and surfaced with
asphalt to match the existing area. A fence or other barrier
should be constructed on the east side of area 2 to prevent

equipment and personnel working in Area 3 from operating near the
backfilled Area 2.

14
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SEP 17 '87 1233 CL RS Faz

cl<1[18m 4IR, WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of PUBLIC HI:'T:

L/ | Central Central Coast Lab Number: As Listed
‘ Coast Analytical Services Collected: #9/93/87
! Analytical 141 Suburban Road, Suite C-4 Received: g9/848/87
» Services San Luis Obispo, California 93481 Tested: ga/e7/87
—_— (8¢5) 543-2553 Collected by: Dan Cutugno
ERM-WEST Sample Description:
1777 Botelho Drive
Suite 268 U.S. Navy Hunter's Po.at
Walnut Creek, CA 943986 Project ¥4gg-36
REPORT
. TOTAL
LAB NUMBER SAMPLE DESCRIPTION LEVEL FOUND-
milligrams/kg

(Wet Weight)

PGLYCHLORINATED BTPHE!N LS

N

EPA METHOD NUMBER----—-=mmmmmmmmmmmm 8080
DETECTION LIMIT--=-—mm-mmmocmmmemmee 8.902
DATE TESTED/ANALYST---cmommcmcmmmaen 9/7/87/ARP
D-6886 2H-1 @ 1'6%-2'g" <B.82
D-6887 26-1 & 1'8"-2'3" <982
D-6888 2F-1 @ 1'5%-2'g" .82
D-6889 N 20-9 @ 2'3-2'8" <8.02
D-6898 28-6 @ 1°67-2'§" <9.02
D-6891 " 2c-7 @ 2'7=-3"1" <P.82
D-6892 20-6 @ 1'6"-2'g" <g.82
D-6893 2E-7 @ 1'8"-2°2~ <p.92
D-6894 . 2F-7 @ 1'18"-2°4" <B.82
D-6895 , 2G-6 @ 2'4%-2'1@" <B.92
0-6896 2H-6 @ 1°4"-1"1p" ' 9.12
€D-6896 DUPLICATE .13
D-6897 28-1 @ 1'8"-2'2" <B.92
D- 6898 2C-1 @ 1'6"-2'8" 9.04
\ D-6899 - BL-1 @ 1°6"-2'8" 8.17

Respectfully submitted,

CENTRAL COAST LYTICAL SERVICES
DEBBGERM. WR1

MH/ke 1 cek, Ph.D., Procident
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i Central ' Central Coast Lab Number: D-7239
§ Coast Analytical Services Collected: 9/64/78
Analytical 141 Suburban Rood , Suite C-4 Received: 9/17/87
Services San Luis Obispo, Colifornia 93401 Tested: 9/21/87
‘ (895) 543-2553 Collected by: Dan Catugno
EPA METHOD 6¢8/8¢88 - PCB'S
ERM-WEST SAMPLE DESCRIPTION:
1777 Botelho Dr.,Suite 266 U.S Navy Hunters Point
Walnut Creek, CA 94596 HML#SEJ, 2A-1, $m=6.8;%5=20

PROJECT #4989-36

Compound Anclyzed Detection Limit Concentration
milligraoms/Kg milligroms/Kg
PCB 1816 8.2 not found
PCB 1221 B.2 not found
PCB 1232 8.2 not found '
PCB 1242 9.2 not found
PCB 1248 8.2 not found
pPCB 1254 8.2 _ not found
PCB 12680 p.2 not found

Compounds listed as "not found”-would have been reported if present
ot or above the listed detection limits. Sample was extrocted 9/18/87

Respectfully submitted,

Mary Havlicek, Ph.D.

D7239PC.WR1
MH/TK/ARP JARP
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Centrol Central Coast Lab Number: D-7249
Coast Analyticol Services Collected: 9/64/78
Analyticol 141 Suburban Road , Suite C-4 Received: 9/17/)87
Services San Luis Obispo, California 93481 Tested: 9/21/87
(805) 543-2553 Collected by: Dan Catugno
EPA METHOD 6¢8/8¢88 - PCB'S
ERM-WEST SAMPLE DESCRIPTION:
1777 Botelho Dr.,Suite 269 U.S_Navy Hunters Point
Walnut Creek, CA 94596 ﬁg’%@&h £m=5.8:%£s5=13
CT #498-36

s/be P‘“L*_L sel

Compound Analyzed Detection Limit Concentration
milligrams/Kg milligraoms/Kg
PCB 1816 g.2 not found
- PCB 1221 8.2 not found
PCB 1232 8.2 not found ‘
PCB 1242 g.2 not found
PCB 1248 g.2 not found
PCB 1254 g.2 not found
PCB 12680 9.2 . . not found

Compounds listed as "not found™-would hove been reported if present
ot or above the listed detection limits. Sample wos extrocted 9/18/87

Respectfully submitted,

b:&zjsagésiiz;k. Ph.D.

D7246PC.WR1
MH/TK/ARP /ARP
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Centrol ) Central Coost Lab Number: QD-7248
Coast Anaolyticol Services Collected: 9/e4/78
N Anclytical 141 Suburbon Rood , Suite C-& Recelived: 8/17/87
U Services San Luis Obispo, California 93461 Tested: 9/21/87
(865) 543-2553 Collected by: Dan Catugno
EPA METHOD 698/8088 - PCB'S
ERM-WEST SAMPLE DESCRIPTION:
1777 Botelho Dr.,Suite 264 U.S Navy Hunters Point
Wolnut Creek, CA 94596 HML#502,2E-1, ¥m=5.8;%5=15

PROJECT #4908-36

‘COmpound Analyzed Detection Limit Concentration
milligroms/Kg milligrams/Kg
PCB 1016 g.2 not found
PCB 1221 g.2 not found
PCB 1232 g.2 not found .
PCB 1242 8.2 not found
,<> PCB 1248 8.2 not found
PCB 1254 8.2 not found
PCB 1268 o 8.2 not found

Compounds listed as "not found"-would haove been reported if present
at or above the listed detection limits. Somple was extracted 9/18/87

Respectfully submitted,

Foprtee

Mary Havlicek, Ph.D.

e

QD7248PC.WR1
MH/TK/ARP JARP
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Centraol Central Coast Lab Number: D-7241

Coast "~ Anolytical Services Collected: s/o4/78

Analytical 141 Suburban Road , Suite C-& Received: 9/17/87

Services San Luis Obispo, Colifornia 93481 Tested: g9/21/87

(885) 543-2553 Collected by: Don Catugno

EPA METHOD 6¢8/8¢88 - PCB'S

ERM-WEST SAMPLE DESCRIPTION:

1777 Botelho Or.,Suite 260 U.S Navy Hunters Point

Walnut Creek, CA 94596 HML#S502,2C-6, ¥m=4.7;%s=19

PROJECT #48¢-36

Compound Anolyzed Detection Limit Concentration

milligroms/Kg milligroms/Kg
PCB 1816 g.82 not found
PCB 1221 9.92 not found
PCB 1232 g.82 not found '
PCB 1242 p.g2 not found
PCB 1248 8.82 not found
PCB 1254 g.82 not found
PCB 1268 g.82 P.65

Compounds 1isted as "not found”.would have been reported if present
ot or above the listed detection limits. Somple was extracted 9/18/87

Respectfully submitted,

Mary Havlicek, Ph.D.

D7241PC.WR1
MH/TK/ARP [ARP
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ERM-West Client: \\X AN : Job Location: wa?'?t‘ < ’
Envirormental Sampler (s)\ 2.9 ‘3 %Fg I, No: - i

Resources Date: W\ No. of Bup ected: }‘JM"“\"J’
Management Weathers _ ' Dp*\.\ S : Mot

1777 Botelho Drive
Suite 260
Walnut Creek, CA 94596

(415) 946-0455 \IQ\\ - ckf")_s'm?\“ : S -layXutaatovs\

| Sample . g:;\t::‘.
Sample Water 8ol Contnr. |[Preser-|Iced | Sampling
ID ¢ Tine m-_ﬁnh_zgnﬂ_nm_.&m__mmmm
L7950 & 3\ P AN 12 >< M\ b2 } ?“ A0 R \{_Eﬁo c‘\omucx\ QC&«,
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963 2B | 08 =] -
959 |28 B35\ © > | VR BNV BV
25c | 2B 2\ SP XN N \
e e - e TN T~
Comments: Custody Recorxd Name and Address of
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2 o No oo Relinquished: %PM ohwn
Receaived: R " d
NO™ o Sel M Rolinquioha: - € 3 Uien S
Received: AMN LS M e K
Relinquished: S W%
Received: Soe Mvie OB, Re < ng
Relinquished: DN O\
Received: &‘LQS\ Sy - AN9S
WOTE " Soemdes Mo X, BC-F | 2E-N o\ 2G-W

was 0 0~~<\‘\«‘\w\‘\\e. \)x%t¢ K e a\\
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N00217.000133
HUNTERS POINT
SSIC NO. 5090.3.A

APPENDIX A
CHAIN OF CUSTODY RECORDS
LABORATORY ANALYTICAL SUMMARIES -
VERIFICATION SAMPLES
PAGE 1 OF 6

POLYCHLORINATED BIPHENYL VERIFICATION
SAMPLING RESULTS
AREA 2

THE ABOVE IDENTIFIED PAGE IS NOT AVAILABLE.

EXTENSIVE RESEARCH WAS PERFORMED BY
NAVFAC SOUTHWEST TO LOCATE THIS PAGE.
THIS PAGE HAS BEEN INSERTED AS A
PLACEHOLDER AND WILL BE REPLACED SHOULD
THE MISSING ITEM BE LOCATED.

FOR ADDITIONAL INFORMATION,
PLEASE CONTACT:

DIANE C. SILVA, RECORDS MANAGER
NAVAL FACILITIES ENGINEERING COMMAND
SOUTHWEST
1220 PACIFIC HIGHWAY
SAN DIEGO, CA 92132

TELEPHONE: (619) 532-3676
E-MAIL: diane.silva@navy.mil
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ERM-West Client: Wi, - Job Locatiom SanStan <N :
Environmental Sampler (s): :g_\g, F,,;gm R Job No: ,
Resources Date: (£ No. of 8;.510. ﬁoct.dt 21 ;g‘,&;ﬁ,mﬂvj5
Management Weather: s D A s

page _\ o Qi

1777 Botelho Drive
Suite 260

Walnut Creek, CA 94596

(415) 946-0453 {g,t‘-‘"c ~\\\. _s_tnp‘b . S" W.\ tnafe ;
1 Sample T ; Contnrs.
Sample Water Eﬁu% Contnr. |[Presexr-|Iced | Sampling
ID ¢ Tina % vative | (X/X) Method _[Analyses

9?5é a(s-é" B\}.‘AQ ’V\\vL O (‘,'} ﬁbf\(e_,_ \E-(? ""‘“"‘\\NX QCL%S
757 |33 [ 3w p

A7 139 (2360
% (2 _B;Q-b\ AE\Q
26/ |2D-> | 23SY

\ __5‘_\];_ \{j{ ‘ \J{ \L{, \(/

V—"\./‘\__/—_“\ e | - T ——— |~ ——
Commaents: Custody Record Name and Address of
8ignature, te/Time Receiving Laboratory
e o A Relinquished: g,gﬁ;m«\ u\\-m AN
\ Received: -y : >~

Relinquished: TR
Received: —_— S
Relinquished: —=mone USege o
Received:
Relinquished:




b1
b2
LIbY
L7065
bbb
2967

N
ERM-West

Envirommental

Resources
Management

WMM

Client: AN 2\ Job Location: .

Sampler z Job Not WDD -3/,

Date: _A V\ 1 No. of Samples Co 5_\_@_}3\
)luthor: LT D A\

1777 Botelho Drive

Suite 260

Walnut Creek, CA 96596
(415) 946-045S

\X&ﬁm.&&q\% :

page _ 5 of C;;

N

No. of
b M’. tnrs.
Sample Water ¢ 8oll> g:tm: Sampling
1D ¢ Tine .fm¥1___xl:nunixan__Jnmnml__hnmhumm
2D -4 [ 2uap > Mgz |00 L aone [NES [nanoa) | YR
aD-5 2P S | \ \
QE- [ 3Yg © >
AE -3 | 3rwAa® -l :
AE-5 [3560 § \ NN RN VA N VY N VA VA
AT -G | 20 NN PN N \
\'—‘—"‘—”__\ N“ ~—— 1 T e T N g
Comments: Ctutody Recorxd Nane and Address of
signature Receiving Laboratory
lhunqui-hod: §:E:&$ _Mtt Gtm
S=e D Received: (-t éi E § 9 “:5
\ Relinquished:
Received:
Relinquished:
Recelived:
Relinquished:

Received:
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ERM-West
Znvirommental
Resources

Management

1777 Botelho Drive
Suite 260

WW

Walnut Creek, CA 94596

(415) 946-0455

d

“'Q

~ S
< 'P_S_cn»_a%n

Client: S# XY Job Location: _§M¥-<M =¥

Sampler (s)s » Job Noi

Date: ii—; :S 1 H No. of Samp \f b?ﬁocud: N VPTAI LN N
Weather: J P t\

page _ T\ of o

No. of
Sample X c:nt:ra.
Sample | Water ‘N@.D Contnr. {Preser- |Iced | Sampling
ID ¢ | Time .1F!Q’__._xn:1!:mLXLI1.__Jnunuzl__mAnnlxnsn
PbIINE -3 d-SoR D AT .;:‘ Nore [NES M««\ui\ P B
L6 D.E-> |X-s3 ¢ > | | \ \ \
b9 e |33 © > | \
R Y AEN SR -T2-No L\ 2 f \
972 DY -6 | H:35 @ = I v Al ( L/ NV
973 |23 |3 o\ SN U NN N \
\//’" \ e ~ —— PR NGl e — —_———  |—
Comments: Custody Recoxrd Name and Address of
8ignature, Date/Time Receiving Laboratory
Relinquished: &,S J;;arﬂ ‘\’4‘5'1 <ty
Sve. DA Received: ST TANE YR
Relinquished: N R
Received: TraaN\soaN Soxdiers
Relinquished: \
Received: < N CNNY <
Relinquished:

Recelived:
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ERM-West client: _ Ny Job Location: 520 Noan < K .
Environmental Sampler (s)s $,;§ \ ?,, lknaqq Job Nos

Resources Date: 1w A1 No. of Samples ected: 2\ ;,Q:p,w. s
Management Weather: | P

page _ < of _C,

1777 Botelho Drive
Suite 260
Walnut Creek, CA 94896

(415) 946-0455 . » \‘“-“\ & Non S \c‘ " S ‘ﬁ\“m&__

$ ’ Ml. .‘4. ! g.?;it:f"q
Sample Water 58022 Contnr. |Preser-|Iced | Sampling
ID # Iine _Rm_mmm_mm_m
Dpf 74 N -> >2-55% 'z_ ~\X\p :\)QF% N ae ‘{%_ mu.(\ok\ PC%“
b775 2G5 32338 > \ \ \
’,?76 ax\lt—g\ _3-'Q>~? " \
4977 |22 | 3R S | \
b7 PN | 30 © SRR AR EN W/
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978 BN-S 3392 9 |\ [
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Comments: Custody Recorxrd Name and Address of
8ignature, te/Time Receiving Laboratory
: Relinquished: §,§@RQ 3“&1 OO,
See D A Recaived: N2 SXNa\ T o cX
\ Rnlinquinhodx _ NN "%: N }\
Received:
Relinquished: < oo V\outa Q&:ax?z <
Received:
Relinquished:

Received:
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ERM-West

Envirommental
Resources
Management

1777 Botelho Drive

Suite 260
Walnut Creek, CA 94596
(415) 946-045S5
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Sampler
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W

No. of Samples

C

. A
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S-lay s
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vie etounl.

No. of
15 ) ¢ Contnrs.
Sample @p . 8oil Contnr. |Preser-|Iced | Sampling
ID_# Tine _(meg_ vnmxm_mmﬁ_gnmn&.
¥ | ﬁ"_ ATAG A >< )\X e Oun [NES [ onsava) r:fec\c:—\o\m\
)WJ “*’2_ :3)'. N0 ‘:‘ >( \k AN -~ 1N 1NN ~\
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cf<1[18m AIR, WATER ond HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of PUBLIC HEALTH

Central Central Coast Laeb Number: As Listed
LN Coast Analyticol Services Collected: g9/084 /87
N Analyticol 141 Suburban Road, Suite C-% Received: 99/05/87
Services Son Luis Obispo, Californic 93481 Tested: As Listed
(865) 543-2553 Collected by: Dan Cutugno
ERM-WEST Sample Description:
1777 Botelho Drive
Suite 26§ _ Hunter'’s Point, U.S. Navy
Walnut Creek, CA 94523 Project #499-36

Samples As Listed

REPORT
LAB NUMBER SAMPLE DESCRIPTION LEVEL FOUND -
PERCENT MOISTURE POLYCHLORINATED
BIPHENYLS
AROCLOR 1268
Percent mg/kg (Wet Weight)
EPA METHOD NUMBER--——=—=--—o-eeee—ee 168.3 8gag
DETECTION LIMIT—-cccmcommmmmmmmmmeee #.0805 6.82
DATE TESTED/ANALYST---=cocmmmocmaaee 9/11/87/LD 9/08-15/87/ARP
\ .
- D-6950 2A-2 C3.2 5.8
D-6951 e 2A-3 _ 7.1 2.2
D-6952 2A-4 2.7 .61
D-6953 » 2B-2 16. 16.
D-6954 2B-3 7.2 B.44
QD-6954 DUPLICATE 7.1 —_—
D-6955 2B-4 5.1 1.8
D-6956 2B-5 3.8 8.60
D-6957 2C-3 12. 3.2

) ' Respectfully submitted,

- CENTRAL COAST LYTICAL SERVICES
D69SSERM. WR1 Ww
s M/ ke ry Havlicek, Ph.D., President



ci<lii1gm AlR, WAIELR and HAZARDOUS waSTE LABORATORY CERTIFIED by CALIFORNIA DEPT of PUBLIC HEALTH

Central Central Coast Lab Number: As Listed
Coast Analytical Services Collected: g9/es/87
N\ Anoly;ical 141 Suburban Road, Suite C-4 Received: g9/85/87
7 Services San Luls Obispo, California 93461 Tested: As Listed
(88%) 543-2553 Collected by: Dan Cutugno
ERM-WEST Sample Description:
1777 Botelho Drive
Suite 260 Hunter's Point, U.S. Navy
¥Walnut Creek, CA 94523 Project #upg-36
Samples As Listed
REPORT
LAB NUMBER SAMPLE DESCRIPTION LEVEL FOUND -
PERCENT MOISTURE POLYCHLORINATED
BIPHENYLS
AROCLOR 1268
Percent mg/kg (Wet Weight)
EPA METHOD NUMBER--=---—-==cmcoemeee 166.3 8psg
DETECTION LIMIT=-=-—re—mr e e e g.005 g.62
DATE TESTED/ANALYST---rcmccmcomcca—e 9/11/87/LD 9/88-15/87/ARP
\ D-6958 2C-4 25. 15.
A
D-6959 2D-1 38. 3.5
D-69€8 | 2p-2 : 41. 21.
D-6961 2D-3 31. 4.3
D-6962 v 2D-& 21. 2.2
D-6963 2D-5 1.2 2.2
D-6964 2e-2 41. 36.
D-6965 , 2E-3 25. 59.
D-6966 ‘ 2E-5 28. 4.6
0D-6966 . DUPLICATE 26. 4.2
D-6967 2E-6 17. p.60
D-6968 2F-2 25. 3.4
D-6969 2F-3 38. 9.6
N Respectfully submitted,
L) CENTRAL COAST ANALYTICAL SERVICES

DEOSBERM. WR1 T ey T eellcele
MH/ke Mary Havlicek, Ph.D., President
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Central . Central Coast Lab Number: As Listed
Coast Analytical Services Collected: @9/84/87
\ Analyticol 141 Suburban Road, Suite C-& Received: g9/95/87
S Services San Luis Obispo, California 93481 Tested: As Listed
(805) 543-2553 Collected by: Richard Knopp
ERM-WEST Sample Description:
1777 Botelho Drive
Suite 26§ Hunter’'s Point, U.S. Navy
Walnut Creek, CA 94523 Project #4gg-36
Samples As Listed
REPORT
LAB NUMBER SAMPLE DESCRIPTION LEVEL FOUND -~
PERCENT MOISTURE POLYCHLORINATED
BIPHENYLS
AROCLOR 1268
Percent mg/kg (Wet Weight)
EPA METHOD NUMBER---=-====-em—moeme 168.3 8geg
DETECTION LIMIT--=c=—mommmmeemmeee e .905 .02
DATE TESTED/ANALYST----emmeemmeeneaa 9/11/87/L0 9/11/87/ARP
- ) D-6978 2F-4 17. 8.4
- D-6971 2F-5 23. 9.73
D-6972 - 2F-6 . 1.6 8.6
D-6973 2G-2 19. g.5¢
D-6874 N 26-3 19. 2.9
QD-6974 DUPLICATE - 19. 3.8
D-6975 2G-5 32. 7.8
D-6976 2H-2 36. 7.9
0-6977 ' 2H-3 28. 13.8
D-6978 ‘ 2H-4 25, 9.9
D-6979 2H-5 6.1 $.66
D-6988 B8L-2 .15 6.50

. . Respectfully submitted,
v ) CENTRAL COAST ANALYTICAL SERVICES

DE97FERM. WR1 %M
MH /ke ry HavIicek, Ph.D., President
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HAZARDOUS MATERIALS All applicable items 1. HML No. 7_-: Paze
" ’\MPLE ANALYSIS REQUEST mus! be complered o' DT-N R [z
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Centraol
Coast

Analytical

Services

ERM-WEST

1777 Botelho Dr.,Suite 268
Walnut Creek, CA 94596

pcB

pPCB

PCB

PCB

pPCB

pPcB

PCB

~ Compound Analyzed

1816

1221

1232

1242

1248

1254

1260

Centrol Coast
Analyticel Services
141 Suburban Road , Suite C-4&
San Luis Obispo, Colifornia 93481
(895) 543-2553

EPA METHOD 6¢8/8888 - PCB'S

Lab Number: D-7242

Collected: 9/64/78
Received: 9/17/87
Tested: 9/21/87

Collected by: Dan Catugno

SAMPLE DESCRIPTION:

U.S Navy Hunters Point
HML#589,2C-5, £m<@.1;%s=17

PROJECT #490-36

Detection Limit Concentration

milligraoms/Kg milligrams/Kg
g.02 not found
g.982 not found
g.62 not found ‘
8.92 not found
g.92 not found
8.82 not found
.92 51.

Compounds listed as "not found®, would have been reported if present

ot or above the listed detection limits.

D7242PC.WR1

Sample was extrocted 8/18/87

Respectfully submitted, .

Mary Haovlicek, Ph.D.

MH/GH/ARP /ARP
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Centrol
Coast

Anaolytical

Services

ERM-WEST

1777 Botelho Dr..Suite 260
Walnut Creek, CA 94596

PCB

pcs

PCB

PCB

pPC8

PCB

pcB

' Compound Analyzed

1616

1221

1232

1242

1248

1254

1269

Central Coast
Analyticol Services
141 Suburban Road , Suite C-§
San Luis Obispo, California 93491
(865) 543-2553
EPA METHOD 688/8¢8¢ - PCB'S

Lab Nurber: D-7243
Collected: 9/04/78
Received: 8/17/87
Tosted: 9/21/87
Collected by: Dan Catugno

SAMPLE DESCRIPTION:

U.S Navy Hunters Point
HML#S10,2E-4, Fm=22;Ls=Af

PROJECT #400-36

g.02

g.82

g.62

g.62

Detection Limit
milligrams /Kg

Concentrotion
milligroms/Kg
not found
not found
not founé
not found
not found
not found

24,

Compounds listed os "not found" would hove been reported if present

at or above the listed detection limits.

D7243PC.WR1

Somple was extrocted 9/18/87

Respectfully subnittod.

Mary Haincek, Ph.D.

MH/TK/ARP [ARP
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Centrol ] , Central Coast Lob Number: QD-7243

Coast Anolyticol Services Collected: 9/a4/78

Analytical 141 Suburban Road , Suite C-4 Received: 9/17/87

Services San Luls Obispo, California 93481 Tested: 9/21/87

(885) 543-2553 Collected by: Dan Catugno

EPA METHOD 608/8¢88 - PCB'S

ERM-WEST SAMPLE DESCRIPTION:

1777 Botelho Dr.,Suite 266 U.S Navy Hunters Point

Wolnut Creek, CA 94598 HML#518,2E-4, fm=22;%s=40

PROJECT #4080-36

Compound Anaclyzed Detection Limit Concentrotion

milligrams/Kg milligrams/Kg
PCB 1616 g.982 not found
PCB 1221 g.082 not found
PCB 1232 g.92 not found.
PCB 1242 g.62 not found
PCB 1248 g.g2 not found
PCB 1254 g.62 ‘ not found
PCB 1269 o g.82 25.

Compounds listed as "not found® would have been reported if present
at or above the listed detection limits. Somple was extracted 9/18/87

Rospoctfully submitted.

Mary Raviicek. Ph.D.

QD-7243PC.WR1
MH/TK/ARP JARP
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Lab Number: D-7244

Collected: 8/04/78
Recelved: 9/17/87
Tested: 9/21/87

Collected by: Dan Cotugno

SAMPLE DESCRIPTION:

U.S Navy Hunters Point
HML#511,2G-4, $m=17;%s=48

Concentration
milligroms/Kg
not found
not found
not found
not found
not found
not found

7.7

Sample was extracted 9/18/87

Respectfully submitted,

Mary Havlicek, Ph.D.

W /TK/ARP [ARP

Central Centrol Coost
Coast Analyticol Services

) Analyticaol 141 Suburban Rood , Suite C-%

-fg) Services Son Luis Obispo, California 93481
(885) 543-2553
EPA METHOD 6¢8/8888 - PCB'S
ERM-WEST
1777 Botelho Dr.,Suite 264
¥Walnut Creek, CA 94596
PROJECT #4¢0-36
Compound Analyzed Detection Limit
milligrams/Kg

PCB 1816 g.82
PCB 1221 g.82
PCB 1232 .02
PCB 1242 g.82

\ PCB 1248 g.92

! PCB 1254 8.92

PCB 1269 .92
Compounds listed as "not found® -would hove been reported if present
at or acbove the listed detection limits.

'> D7244PC.WR1

il il vLnYaveY
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Central ) Central Coast Lab Number: D-7245

Coast Analytical Services Collected: 9/84/78

Analytical 141 Suburbon Rood , Suite C-& Received: 8/17/87

Services San Luis Obispo, California 93481 Tested: 9/21/87

(885) 543-2553 Collected by: Dan Catugno

EPA METHOD 6¢8/8¢88 - PCB'S

ERM-WEST SAMPLE DESCRIPTION:

1777 Botelho Dr.,Suite 260 U.S Navy Hunters Point

Wolnut Creek, CA 94596 HML#512,2C~-2, ¥m=30;%s=38

PROJECT #40¢-36

Compound Analyzed Detection Limit Concentration

milligrams/Kg milligrams/Kg
PCB 1816 g.92 not found
PCB 1221 g.02 not found
PCB 1232 g.82 not found
PCB 1242 g.82 not found
PCB 1248 8.2 not found
PCB 1254 g.02 not found
PCB 1268 §.02. 2s.

Compounds listed as "not found® ‘would have been reported if present
at or above the listed detection limits. Somple wos extracted 9/18/87

Respectfully submitted,

Mary Havlicek, Ph.D.

D72545PC.WR1
MH/TK/ARP JARP

NLAL I Senvitied



CLOA (b otie Aaf, Rmiin QLU NALARUUUD> WADIE LABURAIURT LLrlifacU DY CALLFURNLIA DEPT Of HEALTH SERVILES

N

Central - Central Coast Lab Number: 8-¢9217
Coast Anolytical Services Collected:
Analytical 141 Suburban Road , Suite C-4% Received:
- Services San Luis Obispo, California 93461 Tested: 9/21/87
(805) 543-2553 Collected by:
EPA METHOD 6£8/8¢88 - PCB'S
CCAS SAMPLE DESCRIPTION:
Instrument Blaonk
PROJECT #u4g@#-36
Compound Anolyzed Detection Limit Concentration
milligraoms/Kg milligrams/Kg
pPCcB 1816 g.82 not found
PCB 1221 g.82 not found
PCB 1232 g.62 not found
PCB 1242 g.82 not found
,‘> PCB 1248 g.82 not found
PCB 1254 g.62 not found
PCB 126§ g.82 not found
Compounds listed os "not found" would have been reported if present
at or above the listed detection limits.
Respectfully submitted,
Mary Havlicek, Ph.D.
. _
-/

BF9217PC.WR1
MH/GH/ARP /ARP
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ERM-West Client: Jodb Location:
Envirommental Sampler (s : Job No:
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QCT 26 87 15112 CC A S P2

c[<1{18m  AIR, WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of PUBLIC HEALI

J Central Central Coast Lob Number: As Lisgted
Coast Anolytical Services Collected: 19/16/87
Anolyticol 141 Suburbon Road, Suite C-& Received: 19/17/82
Services San Luis Obispo, California 93ag1 Tested: As Listed

(893) %43-2553 Collected by: D. Catugno
ERM-WEST ’ Somple Description:
1777 Botelho Drive
Suite 268 US Navy, Hunter's Point
Walnut Creek, CA 94396 Project #aff-36, S.F.
REPORT
LAB NUMBER SAMPLE DESCRIPTION LEVEL FOUND-
PERCENT PERCENT
MOISTURE SOLID
]
) EPA METHOD NUMBER--=====c===ce—o=nax 168.3 168.3
DETECTION LIMIT-=ce-mmcereccmcerccea §.905 $.005
DATE TESTED/ANALYST---~cce-w-cmaca—e 19/21/87/ROM 16/21/87/ROM
D-8233 Sample #2C-5A 15. 85.
D-8234 Sample #2C-58 21, 79.
D-8235 Sample #2C-5C 19. 81.
0-8236 Sample #2E-4 19. 81.
D-8237 Somple #20-2 24, 76,
D-8238 . Sample #2E-38 18. 84.
0-8239 Somple #2E-3A 28. 8.
D-8249 Sample #2E-2A S. 9s.
D-8241 Sample #2€-2 18. 82.
.. .

Respectfully submitted,

CENTRAL COAST ANALYTICAL SERVICES
D8233ERM. WR1 o Puigece s

M /ke Mary Haviicek, Ph.D., President



OCT 26 *87 15121 CCA S P15

clc1{18a AIR, WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVIC.

N

D

Centrol Central Coast Lab Number: QQ-8241

Coast Analytical Services Collected: 18/16/87

Analyticol 181 Suburban Road , Suite C-& Received: 1#/17)87

Services San Luls Obispo, California 93491 Tested: 14/23/87

(893) 543-2333 Collected by: Dan Cutugno

EPA METHOD 698/8888 - PCB'S

ERM-WEST SAMPLE DESCRIPTION:

1777 Botelho Dr., Suite 26§ Erm West; Navy, Hunter's Point

Walnut Creek, CA 94396 2C-3A

PROJECT #ag§-38

Compound Analyzed Detection Limit Concentrotion
milligrams/Kg milligroms/Kg
PCB 1816 §.05 not found
PCB 1221 §.85 not found
PCB 1232 §.65 not found
‘v) PCB 1242 #.95 not found
PCB 1248 §.95 not found
PCB 1254 §.85 not found
PCB 1268 § .95 2.9

Compounds listed as "not found® would have been reported if present
at or above the listed detection limits. Somple was extrocted 19/2¢/87

Respectfully submitted,

Mary Havlicek, Ph.D.

QQ8241PC.WR1
MH/GH/ARP [ARP



OCT 26 87 15313 CCA S Pa3

c[<1[18m AIR, WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES

Central Central Coast Lab Number: D-8233
Coast Analyticol Services Collected: 1#/16/87
Analyticol 141 Suburban Road , Suite C-& Recelved: 18/18/87
Services San Luis Oblspo, California 9341 Tested: 14/22/87
(893) 3543-2533 Collected by: Dan Cutugno
EPA METHOD 688/8g888 -~ PC8'S
ERM-WEST SAMPLE DESCRIPTION:
1777 Botelho Dr., Suite 26§ Erm West; Navy, Hunter's Point
Walnut Creek, CA 94396 2C-3A
PROJECY F488-38
Compound Anolyzed Detection Limit Concentration
milligroms/Kg milligrams/Kg

PCB 1816 #.05 not found
PCB 1221 #.95 not found
pCB 1232 §.9% not found

)

~_/ PCB 1242 §.85 not found
PC8 1248 - §.65 not found
PCB 1254 §.8% not found
PCB 1269 §.95 2.4

Compounds ‘1isted as "not found” would haove been reported if present
at or above the listed detection limits. Somple wos extracted 18/28/87 .

Rospcctfuu wzttcd.

Mary Hov1 cek, Ph.D.

08233PC.WR1
MH/GH/ARP /ARP



ce(<1[16m AIR, WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVIC

N

Central Central Coast Lab Number: QT-8281

Coast Analytical Services Collected: 1#/18/87

Analyticol 141 Suburban Road , Suite C-A Recelved: 18/17/87

Services San Luis Obispo, Californic 93AM Tested: 18/22/87

(893) 553-2553 Collected by: Don Cutugno

EPA METHOD 698/8#88 - PCB'S

ERM-WEST SAMPLE DESCRIPTION:

1777 Botelho Or., Suite 26§ Erm West; Navy, Hunter's Point

¥Wolnut Creek, CA 94396 2C-BA

PROJECT #apg-38

Compound Analyzed Detection Limit Concentration

milligraoms/Kg willigrams /Kg
PCB 1216 §.45 not found
PC8 1221 §.95 not found
PCB 1232 §.85 not found
PCB 1242 §.95 not found
PCB 1248 §.9% not found
PCB 1254 §.985 not found
PCB 1268 $.95 2.7

Compounds 1isted os "not found® would hove been reported if present
ot or above the listed detection limits. Somple was extracted 1§/2#/87 .

Respectfully submitted,

< Ph.D.

QY8241 pc.wri
MH/JIK]ARP J ARP



OCT 26 ’87 15:14 CC A S Fo4

c[<1{1¥m AIR, WATER ond HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVIC

o Central Central Coast Lab Number: D-823%
Coost Analytical Services Collected: 19/16/87
Anolytical 141 Suburban Road , Suite C-& - Recelved: 1#/17/87
Services San Luis Obispo, California 93461 Tested: 19/22/87
(893) 543-2533 Collected by: Dan Cutugno
EPA METHOD 6d8/8¢84 - PC8’S
ERM-WEST ' SAMPLE DESCRIPTION:
1777 Botelho Dr., Suite 26§ Erm Wost; Navy, Hunter's Point
Walnut Creek, CA 94%36 2c-3%8

PROJECT #AS#-36

Compound Anolyzed Detection Limit Concentration
milligroms/Kg milligroms/Kg
PCB 1816 $.95 not found
PCB 1221 §.95 not found
PCB 1232 §.95 not found
;V) PCB 1242 §.05 not found
' PCB 1248 §.85 not found
PCB 1254 I.I5 not found
PCB 12?! .95 ' 11,

Compounds listed as "not found® would have been reported if present
at or above the listed detection limits. Sample was extracted 18/28/87 .

Respectfully submitted,

Mary HavIicek, Ph.D.

D823APC.WR1
MH/IK/ARP JARP



OCT 26 ’87 15:14 CCA S P83

c{<1[18a AIR, WATER ond HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICE

) Central Central Coost Lab Number: D-823%
Coast Analytical Services Collected: 18/16/87
Anclytical 141 Suburban Road , Suite C-4 Received: 18/18/87
Services San Luils Obispo, Colifornia 93451 Testod: 18/22/87

(885) 543-2353 Collected by: Dan Cutugno
EPA METHOD 6£8/8989 - PCB'S
ERM-WEST SAMPLE DESCRIPTION:
1777 Botelho Dr., Suite 26§ Erm West; Navy, Hunter's Point
Wolnut Creek, CA 94396 2C-5C

PROJECT #489-36

Compound Analyzed Detection Limit Concentration
milligroms/Kg milligroms/Kg

PCB 1816 $.95 not found

PCB 1221 9.85 not found

PCB 1232 §.83 not found

: /\ PCB 1242 §.6% not found

PCB 1248 §.85 not found

PCB 1256 555 not found

pPC8 1268 §.95 1.5

Compounds listed as "not found®™ would have been reported if present
at or above the listed detection limits. Sample was extrocted 16/2§/87 .

Respectfully submitted,

Mary Hoviicok. Ph.D.

D8236PC.WR1
MH/JK/ARP | ARP



OcT 26 87 15:1S CCAS Po6

c[<1[18m AIR, WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVIC

N

Central Central Coast Lab Number: D-~-8236

Coast Anolytical Services Collected: 19/16/87

Analytical 141 Suburban Road , Suite C-& Received: 16/16/87

Services San Luis Obispo, California 93481 Tested: 18/22/87

(88%) 543-2533 Collected by: Dan Cutugno

EPA METHOD 6#8/8688 ~ PCB'S

ERM-WEST SAMPLE DESCRIPTION:

1777 Botelho Dr., Suite 268 Erm West; Navy, Hunter’'s Point

Walnut Creek, CA 843546 2E~-S

PROJECT #a98-38

Compound Analyzed Detection Liélt Concentration
milligrams /Kg milligrams/Kg
pc8 1916 §.05 not found
pCcB 1221 .95 not found
PCB 1232 §5.85 not found
) PCB 1242 .95 not found
PCB 1248 5.95 not found
PCB 1254 l.l5 not found
PCB 1%65 §.65 8.9

Compounds listed as "not found” would hove been reported if present
at or obove the listed detection limits. Somple was extracted 16/28/87 .

Respectfully submitted,

AW teey 5 oellteit

Mary Havlicek, Ph.D.

D8236PC. WR1
MH/JK/ARP /ARP



OCT 26 ’87 15:116 CC A S Pav?

c(<1[18m AIR, WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICt

Y Central Central Coast Lab Number: Qs-8238
Coast Analytical Services Collected: 1#/18/87
Analytical 141 Suburban Road , Suite C-& Recelved: 18/18/87
Sorvices Son Luis Obispo, California 93481 Tested: 18/23/87

(895) 543-2533 Collected by: Dan Cutugno
EPA METHOD 6#8/8888 - PCB'S
ERM-WEST SAMPLE DESCRIPYION:
1777 Botelho Dr., Suite 26§ Erm West; Navy, Hunter's Point, 2E-&,
Walnut Creek, CA $4598 Spiked at 4.4 ppa

PROJECT #A8§-36

Compound Anolyzed Detection Liﬁit Concentration
milligroms/Kg milligrams/Kg

pcs 1916 $.95 not found

PCB 1221 §.0% not found

PCB 1232 §.95 not found

) PC8 1242 5.95 not found

PCB 1248 §.95 not found

PCB 1254 l.is not found

PCB 1268 §.85 %,

#Recovery of spike = 116%

Compounds listed as "not found"™ would have been reported if present
at or above the listed detection limits. Somple wos extrocted 18/2¢/87

Respectfully sudbmitted,

N o 2

Mary Havlicek, Ph.D.

N

QS8236PC. WR1
MH/GH/ARP [ARP



OCT 26 °87 15816 CC A S Fo8

cl<1[16m AIR, WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICI

. N\
) Central Central Coast Lab Number: D-8237
h Coast Analytical Services Collected: 19/16/87
Anolyticol 141 Suburban Road , Suite C-& Roceived: 18/17/87
Services San Luis Obispo, California 9341 Tested: 16/22/87
(883) 543-2553 Collected by: Dan Cutugno
EPA METHOD 688/8#88 ~ PCB'S
ERM-WEST SAMPLE DESCRIPTION:
1777 Botelho Dr., Suite 26§ Erm West; Navy, Hunter's Point
Walnut Creek, CA $4338 20-2
PROJECT #agg-36
Compound Analyzed Detection Limit Concentration
mllligroms/Kg milligroms/Kg
PCB8 1816 .05 not found
PCB 1221 .95 not found
PCB 1232 #.95 not found
:,) PCB 1242 #.95 not found
PCB 1248 .05 not found
PCB 1254 $.95 not found
PCB 1266 $.95 18.

Compounds listed as "not found” would have been reported if present
at or cbove the listed detection limits. Somple was extracted 19/28/87 .

Respectfully submitted,

Mary HavIicek, Ph.D,

L/

D8237PC.WR1
MH/JK/ARP / ARP



OCT 26 ’87 15:17 CC A S P@9

c[<1[1fm AIR, WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVIC

N Centrol Central Coast Lab Number: D-8238
Coast Anaolytical Services Collected: 18/16/87
Analytical 141 Suburban Road , Suite C-& Recelved: 18/16/87
Services San Luis Obispo, California 93491 Testad: 18/21/87
(893) 543-2553 Collected by: Den Cutugno
EPA METHOD 6¢8/8g08# ~ PCB'S
ERM-WEST SAMPLE DESCRIPTION:
1777 Botelho Dr., Suite 26§ Erm West; Navy, Hunter's Point
Walnut Creek, CA 94396 2E-38

PROJECT #agp-36

Compound Anolyzed Detection Lfﬁit Concentrotion
milligrams/Kg milligrams /Kg
PCB 1916 .95 not found
PCB 1221 $.685 not found
PCB 1232 §.95 not found
) PCB 1262 §.95 not found
PCB 1248 .85 not found
PCB 1254 §.95 : not found
PCB8 1264 $.£5 .79
Compounds 1isted a8 "not found™ would have been reported if present
ot or aobove the listed detection limits. Saomple was extracted 18/2¢/87
R:%octfuuy submitted,
Mary Hav?icok. Ph.D.
\) -
N

08238PC.WR1
MH/GH/ARP /ARP



OCT 26 87 15:18 CCA S P1o

cl<1L1Pm AIR, WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVI

.

A ) Centraol Central Coaost Lab Number: D-8239
! Coast Analyticol Services Collected: 14/16/87
Analytical 141 Suburban Rood , Suite C-4 Received: 1#/16/87
Services San Luis Obispo, California 93481 Tested: 18/21/87
(885) 543-2553 Collected by: Dan Cutugno
EPA METHOD 6§8/68¢88 - PCB'S
ERM-WEST SAMPLE DESCRIPTION:
1777 Botelho Dr., Suite 264 Erm West; Navy, Hunter's Point
Walnut Creek, CA 94398 2E-3A
PROJECT #u408-36
Compound Analyzed Detection Limit Concentraotion
milligrams/Kg milligrams /Kg
PCB 1816 g.85 not found
PC8 1221 8.85 not found
PCB 1232 8.65 not found
- ) PCB 1242 .05 not found
PCB 1248 g8.85 not found
PCB 1254 8.05 not found

PCB 1268 g.85 15.

Compounds listed as "not found® would have been reported if present
at or above the listed detection limits. Somple was extracted 18/28/87

Respectfully submitted,

e, Bonlbcc f

Mary Havlicek, Ph.D.

D8233PC.WR1
MH/GH/ARP /ARP



OCT 26 ’87 15:18 CC R S P11

cl<1[19m AIR, WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERYV?

) Central Central Coast Lab Number: D-82a¢
Coast Analyticol Services Collected: 19/16/87
Analytical 141 Suburban Road , Suite C-4 Received: 18/16/87
Services San Luis Obispo, California 93481 Tested: 18/21/87
(8¢3) %543-2553 Collected by: Dan Cutugno
EPA METHOD 6¢8/8989 ~ PCB'S
ERM-WEST SAMPLE OESCRIPTION:
1777 Botelho Dr., Suite 264 Erm West; Navy, Hunter's Point
Welnut Creek, CA 94398 2E-2A

PROJECT #ugp-36

Compound Analyzed Detection Limit Concentration
milligroms/Kg milligrams/Kg
pcB8 1416 g.8s not found
pce 1221 ' #.95  not found
PCB 1232 g.65 not found
g ) PCB 1242 #.05 not found
PCB 1248 $.85 not found
PCB 1254 | g.85 not found
PCB 1269 g§.85 2.2

Compounds listed as "not found” would have been reported if present
ot or above the listed detection limits. Somple wos extracted 18/28/87

Respectfully submitted,

Mary Havl?cok. Ph.D.

D824FPC.WR1
MH/I3IK/ARP/ARP



OCT 26 ’87 15:19 CCA S P12

c[<1[{19m AIR, WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SER\

v Centrol Centrol Coast Lob Number: D-8241
Coost Anolytical Services Collected: 1#/16/87
Anolyticol 141 Suburban Road , Suite C-& Recoived: 18/18/87
Services San Luls Obispo, California 93481 Tested: 18/21/87

(895) 343-2533 Collected by: Dan Cutugno
EPA METHOD 688/8088 - PCB'S
ERM-WEST SAMPLE DESCRIPTION:
1777 Botelho Dr., Suite 26§ Erm West; Navy, Hunter's Point
Wolnut Creek, CA 8943598 2e-2

PROJECT #ugg-36

Compound Analyzed Detection Limit Concentration
milligroms/Kg milligraoms/Kg
PC8 18186 ' g.09% not found
PCB 1221 P.05 not found
pPCB 1232 g.9% not found
N > PCB 1242 9.5 not found
- PC8 1248 - g.85 not found
PCB8 1254 I;ﬂs not found
PCB 1264 g.2% 5.9

Compounds 1isted as "not found" would have been reported if present
ot or above the listed detection 1imits. Sample was extracted 16/20/87

Respectfully submitted,

— P e ol eV

Mary Havlicek, Ph.D.

D8241PC, WR1
MH/GH/ARP / ARP



OCT 26 87 15126 CC R S P13

c[<1[18m AIR, WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERYI

(7/ Centrol Central Coast Lab Number: QD-8241
Coost Analyticaol Services Collected: 18/16/87
Analytical 141 Suburban Road , Suite C-4 Received: 18/18/87
Services San Luis Obispo, California 93481 Tested: 18/21/87

(89%) 543-255%3 Collected by: Dan Cutugno
EPA METHOD 688/8088 - PCB'S
ERM-WEST SAMPLE DESCRIPTION:
1777 Botelho Dr., Suite 26§ Erm West; Navy, Hunter's Point
Walnut Creek, CA 94396 26-2

PROJECT #4¢8-36

Compound Analyzed Detection Limit Concentration
milligraoms/Kg milligrams/Kg
PCB 1616 g.85 not found
PCB 1221 §.95 not found
PCB 1232 §.95 not found
") PCB 1242 §.95 not found
s
PCB 1248 §.95 not found
PCB 1254 5.95 not found
PCB 1269 §.65 3.6

Compounds- 11sted as "not found® would have been reported if present
ot or above the listed detection limits. Sample was extrocted 18/28/87

Respectfully submitted,

Mory Haviicek, Ph.D.

Q0824 1PC.WR1
MH/GH/ARP /ARP



OCT 26 ’87 15:22CCRS P16

c[<1[1Fa AIR, WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERV

o Central Central Coast Lab Nuaober: QH19287
- Coast Analytical Services Collacted:
Analytical 141 Suburban Road , Suite C-& Received:
Services San Luis Obispo, Caolifornio 934681 Tested: 18/21/87
(895) 543-2553 Collected by:

EPA METHOD 698/8¢84 ~ PCB'S

CCAS SAMPLE DESCRIPTION:
Sonic Horn Extraction Blank

PROJECT #489-38

Compound Analyzed Dotection Limit Concentration
milligroms/Kg milligroms/Kg
PCB 1816 g.95 not found
PCB 1221 2.8% not found
PCB 1232 §.085 not found
} PCB 1242 #.05 not found
B PCB 1248 8.95 not found
PCB 1254 8.85 not found
PCB 1269 4.65 not found

Compounds listed as "not found” would hove beun reported if present
ot or above the listed detection limits. Sample was extrocted 18/28/87

Respectfully submitted,

ooy Sl s

Mory Hovlicek, Ph.D.

QH19287PC.WRT
MH/JJIK/ARP [ ARP



OCT 26 ’87 15:23 CCARS P1l7¢

c(<1[1Fa AIR, WATER and HAZARDOUS WASTE LABORATORY CERYIFIED by CALIFORNIA DEPT of HEALTH SERVI

i/) Central Central Coast Lab Number: B18217
Coast Anolytical Services Collacted:
Anolytical 141 Suburban Road , Suite C-& Received:
Services Son Luis Obispo, California 93481 Tested: 19/21/87
(885) 543-2533 Collected by:
EPA METHOD 698/8¢98# - PCB'S
CCAS SAMPLE DESCRIPTION:
Instrument Blank
PROJECT #ug@-~36
Compound Aholyzod Detection Limit Concentration
milligroms/Kg milligrams/Kg
PCB 1416 g.25 not found
PCB 1221 $.05 not found
PCB 1232 g.6s not found
) PCB 1242 #.95 not found
PCB 1248 #.25 not found
PCB 1254 $.65 not found
PCB 1260 .95 not found
Compounds ‘1isted as "not found® would have beun reported if present
at or above the listed dotection limits. Somple was extrocted 18/28/87
Respectfully submitted,
Mory Havlicek, Ph.D.

B18217PC. WR1
»H/JIK/ARP JARP



OCT 26 ’87 15:23 CCAS F18

c[<1[18m AIR, WATER and HAZARDOUS WASTE LABORATORY CERTVIFIED by CALIFORNIA DEPT of HEALTH SERVI(

. Centrol Central Coast Lab Number: B8-19227
Coast Analytical Services Collected: na
Analytical 141 Suburban Road , Suite C-4 Received: na
Services San Luis Obispo, California 93481 Tested: 18/22/87

{(895%) 543-23%3 Collected by: na

EPA METHOD 6£8/8988 - PCB'S

CCAS SAMPLE DESCRIPTION:
Instrument Blank

Compound Analyzed Detection Limit Concentration
microgroms/L " micrograms/L

PCB8 1916 g.2 not found

pca 1221 ’ g.2 not found

pPCB 1232 g.2 not found

iy) PCB 1242 g8.2 not found

PCB 1248 . 8.2 not found

PCB 1254 s.2 not found

pPCB 1269 g.2 not found

Compounds -1isted os "not found™ would have been repocrted if present
at or above the listed detection limits.

%etfuuy submitted,

Mary Havlicek, Ph.D.

B816227pc.wr1
MH/IK/ARP fARP



OCT 26 87 15:24 CC R S P13

cl<1[18m AIR, WATER and HAZAROGQUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVI

¢

s Central Central Coast Lab Number: QL-1883
Coast Analytical Services Collected: 18/95/87
Analytical 141 Suburban Road , Suite C-& Received: 16/95/87
Services San tuis Obispo, Coliforniao 93481 Tosted: 18/22/87
(885) 543-2553 Collected by: na

EPA METHOD 688/8088 - PCB'S

CCAS SAMPLE DESCRIPTION:
Liquid-Liquid Extraction Blank

Compound Analyzed Detection Limit Concentration
micrograms/L microgroms/L
pPcB 1816 9.2 not found
PCB 1221 g.2 not found
PCB 1232 9.2 not found
TN PCB 1242 §.2 not found
NG/
PCB 1248 g.2 not found
PCB 1254 ' $.2 not found

pPcB 1269 §.2 not found

Compounds: 1isted as "not found® would have been reported if present
at or cbove the listed detection 1imits. Sample waos extraocted 18/85/87 .

%ﬂuuy submitted,

Mary Hdvlicek, Ph.D.

QL1gg5pe.wrl
MH/GH/ARP /ARP



QCT 26 87 15:25 CCA S P28

c[<1{18m AIR, WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SER

“ ) Central Central Coast Lab Number: B-19237
Coast Analytical Services Collected:
Analyticol 141 Suburban Road , Suite C-4 Recelived:
Services San Luls Obispo, California 9341 Tested: 19/23/87
(895) 543-2533 Collected by:

EPA METHOD 6g8/8¢86 -~ PCB'S

CCAS SAMPLE DESCRIPTION:
Instrument Blank

Compound Analyzed Detection Limit Concentration
microgramsfKg microgroms/Xg
pPCB 1916 g.2 not found
pPCB 1221 g.2 not found
pCcB 1232 g.2 not found
SN pcB 1242 g.2 not found
N
PCB8 1248 §.2 not found
PC8 1254 $.2 not found
pc8 1268 §.2 not found
Compounds listed as "not found™ would have been reported if present
at or above the listed detection limits.
Respectfully submitted,
Mary Havlicek, Ph.D.
) .

~

B1823PC.WR1
MH/GH/ARP JARP



OCT 26 87 15:26 CC A S P21

c{<1{1Pm AIR, WATER ond HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICE

< Central Centrol Coast Lab Number: QL-1§92
Coast Analyticol Services Collaected:
Analyticol 181 Suburdban Rood , Suite C-& Received:
Services San Luis Obispo, Colifornia 934§1 Tested: 19/23/87
(85) 543-2553 Collected by:

EPA METHOD 668/8088 -~ PCB'S

CCAS SAMPLE DESCRIPTION:
Liq;:liq Extraction Blank

Compound Analyzed Detection Limit Concentration
microgroms/Kg microgroms /Kg

PC8 1616 g.2 not found

pPCc8 1221 g.2 not found

PCB 1232 #5.2 ‘not found

) PCB 1242 g.2 not found

PC8 1248 | §.2 ‘ not found

| PCB 1254 5.2 not found

PCB 1268 6.2 not found

Compounds l1isted os “not found™ would have been reported if present
at or obove the 1isted detection limits. Somple was extracted 19/28/87

Respoctfully submitted,

Mary Havlicek, Ph.D.

QL1S$2PC.WR1
MH/GH/ARP JARP
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MOU 17 387 18:v3 C C H S Fu2

c{<1{18m AIR, WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICE

VA Central Central Coast Lab Number: 0D-8333
Coast Anglytical Services Collected: 1#/18/87
Analytical 141 Suburban Road , Suite C-& Received: 18/28/87
Services San Luis Obispo, California 93461 Tested: 11/95/87

(893) S543-2353 Collected by: D. Cutugno

EPA METHOD 698/8g8¢ - PC8'S
ERM-WEST SAMPLE DESCRIPTION: i
1777 Botelho Dr., Suite 264 o
Walnut Creek, CA 94596 2E-3, Hunter's Point, Soil
Compound Analyzed Detection Limit Concentration
milligroms/Kg milligroms/Kg

PCB 1916 #.8% not found
pPCB 1221 §.25 not found
PCB 1232 g.8% not found

) PCB 1242 9.95 not found
PCB 1248 g.905 not found
PCB 1254 g.85 not found
PCB 1264 §.83 7.9

Compounds listed as "not found™ would have been reported 1f present
at or above the 1listed detection limits. Sample was extrocted 19/28/87

Respectfully submitted,

Sty Hpetbce

Mary Havlicek, Ph.D.

N

foe D8333pc.wr1/3
MH/gh/arp/sc



MOU 17 87 18189 CC AH S Fe3

c{<1(16m AIR, WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVIC

R Central Contral Coast Lab Number: D-8552
Coast Analytical Services Collected: 14/16/87
Analytical 181 Suburban Road , Suite C-& Received: 1#/26/87
Services San Luis Obispo, California 93481 Tested: 11/9%/87

(863) 543-2533 Collected by: Dan Cutugno

EPA METHOD €88/8¢888 - PCB*'S

ERM-WEST SAMPLE DESCRIPTION:

1777 Botelho Dr., Suite 266 2¢-5, Hunter's P’oint, Soil
Walnut Creek, CA 84338

Compound Analyzed Detection Limit Concentration
milligrams/Kg milligrams/Kg
PCB 1816 .1 not found
PCB8 1221 §.1 not found
PCB 1232 #.1 not found
:%J PCB 1242 .1 ~not found
PC8 1248 §.1 not found
PC8 1254 l.i not found
PCB 1268 §.1 1.3

Compounds listed os "not found™ would have been reported if present
at or above the listed detection limits. Somple wos extrocted 18/28/87

Respectfully submitted,

Mary Hovlicek, Ph.D.

foe D8SS52pc.wri1/3
mi/gh/arp/sc



APPENDIX B

LABORATORY QA/QC PROCEDURES
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NS

CERTIFIED

WATER LABORATORY — STATE OF CALIFORNIA — DEPARTMENT OF PUBLIC HEALTH

"~ e ) a iz
EGEIWE

Central CENTRAL COAST
Coast ANALYTICAL SERVICES NOV 13 1987
Analytical Air, Water & Hazardous Waste Analysis
Services 141 Suburban Road, Suite C-4 ERM-WEST

crvices San Luis Obispo, California 33401 WALNUT CREEK, CA

(805) 543-2553
August 1, 1986
QUALITY ASSURANCE/QUALITY CONTROL PROCEDURE
1. Chain of Custody samples are stored in locked refrigerators.

The assignment of unique laboratory numbers to each sample
as it is logged in has been extended to include the assignment

of urique log numbers to subsamples on a container-by-container
basis.

A central standard logbook is maintained for all standards.
Information such as suppliers, lot numbers, weight/volume of
standards used, date prepared and the name of the analyst
preparing the standard are all part of the records kept therein.

The taboratory runs calibration standards at a minimum of three
concentrations. We bracket sample data with standards.

We confirm all positive gas chromatographic results by either
a second column or by GC/MS.

B]anls; dupl]cdlCH, and spikes are analyzed once per batch,
once per matrix type or once per 20 samples, whichever 1s more

frequent. We have adopted an "all with the final report" filing
systcem.

Records of the analysis of blank samples are recorded in
individual laboratory notebooks, referred to on laboratory
worksheets and documented on instrument use record books.

Acceptance limits for quality control samples currently used
by aur labcratory are summarized in Table I.

All analytical and quality control results are reviewed and
approved by a supervisor. Data of an unusual nature are brought

. to the attention of one of our three Ph.D. chemists for final

10.

review.

Instructions for corrective action in the event of an out-of-
control method are as follows: Stop analyses. Conduct
investigaticn. Check mathematics. Check dilutions for
systematic error. Check syringes, automatic pipettes, ect. for
possible malfunction. Check dates on standards. Remake
standards. If instrument malfunction is indicated, arrange for



11.

12.

N

service. Analyses may resume only when problem has been
identified and corrected.

Repair and maintainence records are documented for inspection
and review.

Analytical results including raw data and chromatographs of
method blanks, three point standard calibration and qualit
control samples (matrix spikes and matrix spike duplicates§
for the following methods are available for review:

Method Rumber ________________ Descriptiom ___________________
632 Carbamates
8030 Acrolein, Acrylomitrile & Acetonitrile
8060 Phthalate Esters
8090 Nitroaromatics & Cyclic Ketones
8120 Chlorinated Hydrocarbons
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TARLE T - ACCEPTANCE LIMITS for QUALITY ASSURANCE SAMPLES

ANALYTICAL PROCEDURE
or PARAMETER GROUP

Metals by AA *
As
ca
“r
Ca
Cu
Pb
Hg
N3

Se

Fr I r It fr vt 1t i1 it r:1 231ttt 431+ 1+ 4
SPIKE DUPLICATE
LEVEL ACCEPTABLE ACCEPTABLE
Matrix PPb X RANGE % DIFFERENCE
Ligquid 10X 8Q0-115 15
Solid 65-130 30
Liquid 468 70-12 25
Solid 12506 €0-135 35
Liquid 90 80-122 25
Solid 12500 AC-11346 35
Liguid 21F Th 120 20
Solid 20000° C0-135 35
Ligquid 303 82-115 15
Solid 12500 60-135 40
Liquid 110 84- 117 15
Solid 180000 85-130 - &0
Liquid 556 846--720 15
Solid 12000 75-12% 25
Liquid 24 nf-133 30
Solid 6100 40--150 45
Liquid 121 R2~118 15
Solid 2000 55~-140 &0
Liquid 45 50-13) &40
Soliad 12500 40~150 &5
Liquid 791 A?-122 25
Solid 3000 565-140 &0
Liquid 1378 85-114 1S
Solid 360000 40--150 &5
Solid 1800 60-145 &0
Solid 1800 12-160 &S
Solid G100 60-135 35
Solid 16300 A5-140 %0
Liquia 815 TR-12% 25



TABLE T - ACCEPTANCE LIMITS for QUALITY ASSUIRANCE

SAMPLES-Cont inuned

ANALYTICAL PROCEDURE SPIKE DUPLICATE

or PARAMETER GROUP LEVEL, ACCEPTABILE ACCEPTABLE

Matri= Ppb % RANGE A DIFFERENCE

Chlorinated
, Herbicides * Liquid 300 75-120 25
' 2,4-D Liquid 300 75-120 25
; Silvex Liquid 70 T6--120 25
3 2,4,5-T Liquid 30 75-12% 25
; Phenals * Liquia 300 4 40~-140 45
3 Solid :

o 2-Chlorophenol Liquid 100 25-115 45
’ Solid 10030 32-140 50
4 2-Nitrophenol Liquid 500 D-150 100
" Solid 14020 D-150 100
! Phenol Liquid 100 6-112 75
g . Soliad 4000 D-150 100
) 2,4-Dimethyl- Liquid 300 12-150 75
o phenol Solid 4020 D-150 100
£ 2,4-Dichloro- Liquid’ 300 . 35-140 50
4 phenol Solid 10100 f 19-150 75
Y 2.4,6-Tri- Liquigd 300 20-150 75
é chlorophenol Solid 10020 20~-150 75
M 4-Chloro-3-~ Liquid 200 22-147 75
t methylphenol  Solid 10020 15-150 75
¥ 2,4-Dinitro- Liquid 500 D- 160 100
4 phenol Solid 10000 D~-150 100
3 2-Methyl-4,6- Liquid 500 $-160 75
i dinitrophenol Solid 4020 D~160 100
. Pentachlora- Liquid 100 14-176 75
E phenol Solid 4010 D~180 100
3 4~-Nitrophenol Liquid 500 D~-132 75
i 4 Solid 4010 D~-1460 100



- TABLE I - ACCEPTANCE LIMITS for QUALITY ASSURANCE SAMPLES

- Continued
==========================’===============================88838===Bﬂ
ANALYTICAL PROCEDURE SPIKE DUPLICATE

or PARAMETER GROUP LEVEL ACCEPTABLE ACCEPTABLE
Matrix ppb % RANGE X DIFFERENCE

Metals by ICP * Liquid 10X 50-140 40

As Liguid 22 70-125 25

cd Liquid 2.5 52-140 40

Cr Liquiad 10 46-145 40

Cu Liquiqd 11 10-160 1%

Pb Liquid 24 15-155 15

Ni Liquid 60 58-135 40

Se Liguid 6 D-200 100

Zn Liquid 16 10-170 75

Be Liquid 20 70-125 25

Co Liquid 120 40--150 50

\Y Liquid 70 80-115 15

;;> Carbamate by LC Liquid 100X 80-115 - 15

Polychlorinated Biphenyls (see organochlorine pesticides)

Aromatic Vblatile Organics

. Benzene Liguid 9 64-130

40
Chlorobenzene Liquid 100 70-127 30
1,2~-Dichloro-
benzene Liquid 10 16-170 5
1,3~Dichloro-
benzene Liquid L 37-150 75
1,4-Dichloro- )
benzene Liquiad 10 40-170 78
Ethylbenzene Liquid 10 62-137 40
Toluene Liquid 100 41-136 75

\\\/
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TABLE I ~ ACCEPTANCE LIMITS for QUALITY ASSURANCE SAMPLES

P e e P R pp—— -
2 3 21 2 i+t ¢t 2 -+ -+ 2 22 2 3 2t 2 2t 2 22 1t 3 2 24 F-F 233 3-3 = 3 3

ANALYTICAL PROCEDURE
or PARAMETER GROUP
Matrix

DUPLICATE
ACCEPTABLE
X DIFFERENCE

- —— - - —— - Y G " —— R - Y G A W . — . - —— —— D P - - P D WD = ——— =

Balogenated Volatile Organics
Bromodichloro-

methane Liquid
Bromoform Liquid
Carbon

tetrachloride Liquid
Chlorobenzene Liquid
Chloroethane Liquid
2-Chloroethyl

vinyl ether Liquid
Chloroform Liguid
Chloromethane Liguid
Dibromochloro-
methane Liquid
1,2-Dichloro-

benzene Ligquid
1,3-Dichloro-

benzene Liquid
1,4-Dichloro-

benzene Liquid
1,1-Dichloro-

ethane Ligquid
1,2-Dichloro-

ethane Liguid
1,1-Dichloro-
ethylene Liquid
t-1,2-Dichloro-
ethylene Liguid
1,2~-Dichloro-

propane Liquid
t-1,3-Dichloro-
propylene Liquiad
1,1,2,2-Tetra-~
chloroethane Liquid
" Tetrachloro-

ethylene Liquid
1,1,1-Tri-
chloroethane Liquid
1,1,2-Tri-
chloroethane Liguid
Trichloro- :
ethylene *Liquid

Vinyl Chloride Liquid

- Continued
SPIKE
LEVEL ACCEPTABLE
PPb % RANGE
0.5 85-115
50 60-130
50 20-140
50 67-121
50 30-150
133 66-126
50 60-160
24 50-140
93 78-118
150 85-11%
50 79-112
50 70-124
45 80-120
45 80-120
50 40-150
98 30-150
39 70-125
50 22-150
45 45--135
35 35-1580
29 45-13%
50 20-150
45 80-120
32 70-130

15
30

75
25
75
30
40
50

25

25
25
25
25
60
75
25
75
45
75
50

75

25
25
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TABLE I - ACCEPTANCE LIMITS for QUALITY ASSURANCE SAMPLES

- -~ Contlinued
-1 3+ 3 F 3+ + t + i1+ + - 1 ¢t 3+ 1 33 -t 1t i1 1 3 ittt i1 ittt 1 it 2t + 1+ 3 £ % %4
ANALYTICAL PROCEDURE SPIKE DUPLICATE
or PARAMETER GROUP LEVEL ACCEPTABLE ACCEPTABLE
Matrix ppb X RANGE X DIFFERENCE
Base/Neutrals
Acenapthene Liguid 100 47-145 45
Solid 2010 26-130 8
Acenaphthalene Liquid 2000 31-140 75
Solid 2020 25-130 15
Anthracene Liguiad 2000 30-140 75
Solid 4040 32-132 15
Benzo{a)anth~- Liquid 2000 30-140 75
racene Solid 2020 7-150 100
Benzo(b)fluor- Liquid 2000 17-140 100
anthene Soliad 4420 6-150 100
Benzo(k)fluor- Liquid 2000 17-140 100
anthene Solid 4420 6~-150 100
Benzo(ghi)per- Liquid 2000 D-180 200
vlene Solid 62000 40-160 75
Benzo(a)pyrene Liquid 2000 17-140 100
Solid 2080 18-130 * 100
Benzidine Liquid 2000 0-150 200
Soliad 2010 EPA NOT ABLE TO RECOVER
Butyl benzyl Liquid 2000 D-150 200
phthalate Solid 2020 7-150 100
Bis(2-chloro- Liquid 2000 D-150 200
ethoxy)methane Solid 2020 9-150 100
Bis(2-chloro~- Liquid 2000 D-150 200
ethyl)ether .. Solid 2020 D-150 200
Bis(2-chloro- Liquid 2000 D-150 200
ispropyl)ether Solid 10020 30-150 15
Bis(2-ethyl- Liquid 2000 D-200 200
hexyl)phthal. Solid 32210 30-150 75
4-Bromophenyl Liquiad 2000 30-150 75
phenyl ether Solid 2070 30-150 75
2-Chloro- Liquid 2000 37-150 75
naphthalene Solid 1920 30-150 75
4~chlorogheny1 Liquiad 2000 30-150 15
.phenyl ether Solid 2010 15-130 100
Chrysene Liquiad 2000 37-150 75
Soliad 2020 7-150 100
Dibenzo(a.,h) Liquid 2000 D-170 200
anthracene Solia 61400 34-200 ' 100
Di-n-butyl Liquid 2000 D-200 200
phthalate = Solid 2010 5-180 100
1,2-Dichloro Liquid 100 1-118 125
benzene Solid 77200 50-128

50
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ANALYTICAL PROCEDURE

TABLE I - ACCEPTANCE LIMITS for QUALITY ASSURANCE SAMPLES

or PARAMETER GROUP

1,3-Dichloro
benzene
1,3-Dichloro
benzene
3,3-Dichloro~
benzidine
Dimethyl
phthalate
2,4-Dinitro-
toluene
2,6-Dinitro-
toluene
Di-n-octyl
phthalate
Fluoranthene

Fluorene

Hexachloro-
benzene
Hexachloro-
butadiene
Hexachloro-
cypentadiene
Hexachloro- -
ethane
Indeno({l1,2,3~
cd) pyrene
Isophorone

Naphthalene

Nitrobenzene

"N-Nitrosodi-n-

propylamine
N-Nitrosodi-
phenylamine
Phenanthrene

Pyrene

Trichloro-
benzene

Matrix

Liquid
Solid

- Continued
3 I 3t I+ 1 1ttt 1ttt 1ttt 1ttt i1+ttt i3+ 313 31+ 1t 1t 3t 2+t + ¢t 32+ ¢+t 1-+4-1 3 <-3-3-3% 1}
SPIKE DUPLICATE
LEVEL ACCEPTABLE ACCEPTABLE
ppb % RANGE X DIFFERENCE
100 1-118 125
8540 D-170 200
100 1-118 125
54800 29-142 15
2000 D-300 200
10000 D-300 200
2000 3-130 125
2010 21-140 100
200 50-158 18
2030 18-140 100
200 50-158 78
2030 18-140 100
2000 D-200 200
2030 12-170 100
2000 20-140 100
2010 D-170 150
2000 20-140 100
2010 30-160 100
2000 26-150 100
1610 63~133 50
2000 D-200 200
2050 0-200 200
2000 D-200 200
2010 EPA NOT ABLE TO RECOVER
2000 D-200 200
2000 56-151 75
2000 D-200 200
50010 34-180 100
2000 D-200 200
2020 9-142 100
2000 D-200 200
152500 55-126 15
2000 D-200 200
42100 16-150 125
2000 D-200 200
10020 62-180 r i
2000 6-170 100
10000 0-200 200
2000 29-136 100
2010 26-130 75
2000 29-136 100
2020 16-160 100
2000 17-170 100
2200 3-160

125
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TABLE I - ACCEPTANCE LIMITS for QUALITY ASSURANCE SAMPLES

LA 27 SR

ep ot

LIRS A g

- Continued
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ANALYTICAL PROCEDURE SPIKE DUPLICATE

or PARAMETER GROUP LEVEL ACCEPTABLE ACCEPTABLE

Matrix PPb % RANGE % DIFFERENCE

EPA 624/8240 Purgeable Organics
Benzene Liquid 100 68-130 40
Solid 99 80-100 50
Bromodichloro- Liquid 100 73-130 30
methane Solid 10 60~-170 50
Bromoform Liquid 100 52-152 50
Solid 10 70-150 50
Bromomethane Liquid 100 22-169 75
Carbon tetra- Liquid 100 69-149 40
chloride Solid 10 61-150 50
Chlorobenzene Liquid 100 75-130 30
: Solia 10 10-150 100
Chloroethane Liguid 100 14-190 100
2-Chloroethyl

vinyl ether Liquid 100 75-150 35
Chloroform Liquid 100 64-136 40
Solid 10 85~-132 40
Chloromethane Liquid 100 28-172 75
Dibromochloro- Liguid 100 . 62~146 40
methane Solid 1 33-126 75
1,1-Dichloro- Liquid 100 60-150 40
ethane Solid 10 31-150 15
1,2-Dichloro- Liguid 100 72-132 35
ethane Solid 10 13-160 100
1,1-Dichloro~ Liquid 100 54-145 40
ethene Solid 10 10~-170 100
t1,2-Dichloro- Ligquid 100 71-130 3%
ethene Soliad 10 23-147 100
1,2-Dichloro- Ligquid 100 67-136 40
propane Solid 10 35-144 75
cl,3-Dichloro~ Liguid 100 45-157 50
grogene Solid 8 45-140 15
- %1,3-Dicloro- Liquid 100 46-154 50
propene Solid 10 48~-142 100
Ethylbenzene Liguid 100 73-133 40
Soliad 10 43-130 100
Methylene Liquid 100 8-187 200
Chloride Solid 10 28-130 200
1,1,2,2-Tetra- Liquid 100 60-146 40
chloroethane - Solid 10 D-250 300
Tetrachloro- Liquid 100 67-133 70
ethene Seolid 10 D-250 300



TABLE I - ACCEPTANCE LIMITS for QUALITY ASSURANCE SAMPLES
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EPA 8100 POLYNUCLEAR AROMATIC HYDROCARBONS

Same as EPA 625/8270

_ - Contlinued

R S S T S S S S S S S S T S S S T S T R S N N R T S N N T e T T e T IR s
ANALYTICAL PROCEDURE SPIKE DUPLICATE
or PARAMETER GROUP LEVEL ACCEPTABLE ACCEPTABLE

Matrix ppb X RANGE X DIFFERENCE
Toluene Liquid 100 56-140 40
Solid 10 61-120 45

1,1,1-Tri- Liquid 100 54-150 40
chloroethane Solid 10 23-140 150
1,1,2-Tri- Liquid 100 59-149 40
chloroethane Solid 10 55-127 S0
Trichloro- Liquid 100 64-136 40
ethene Solid 10 18-145 150
Trichloro- Liquid 100 50-164 75
fluoromethane
Vinyl chloride Liqguid 100 23-173 180

EPA 8030 PURGEABLE ORGANIC COMPOUNDS
Acrolein Liquid 20 61-135 45
Acrylonitrile Liquid 20 85-124 40
EPA 8060 PHTHALATE ESTERS
Bis(2-ethyl- Liguid 1000 74-111 45
hexyl)phthalate _
Butyl benzyl Liquid 1000 66-116 50
phthalate
Dibutyl- Liquid 1000 65-115 SO
phthalate .
Diethyl Liguid 50 90-110 40
phthalate
Dimethyl Liguia 50 84-110 40
phthalate
Dioctyl Liquid 150 73-113 40
phthalate :

EPA 8090 NITROAROMATICS AND CYCLIC KETONES

-2,4-Dinitro- Liquid 100 55-110 15
toluene
2,6-Dinitro-~ Liquid 50 60-110 75
Isophorone Liquid 50 63-110 78
toluene
Nitrobenzene Ligquid 100 58-113 75



TABLE I - ACCEPTANCE LIMITS for QUALITY ASSURANCE SAMPLES

- - Continued
ST T T S S S S S T T T S S S s SIS EEERESEaSESEEEER
ANALYTICAL PROCEDURE SPIKE DUPLICATE
or PARAMETER GROUP LEVEL ACCEPTABLE ACCEPTABLE
Matrix ppb %X RANGE X DIFFERENCE

E. EPA 8120 CHLORINATED HYDROCARBONS

{ .

¥ 2-Chloro- Liguid 200 19-157 180
¥ naphthalene

£ 1,2-Dichloro- Ligquid 300 57-125 100
b benzene

&3 1,3-Dichloro- Liquid 200 40-146 150
?}» benzene

o 1,4-Dichloro- Liquid 300 35-153 150
3 benzene

1. Hexachloro- Liquid 10 61-134 75
= benzene

i Hexachloro- Liguid 30 66-130 75
£ butadiene

;- Hexachloro- Ligquid 10 63-136 75
” ethane

;;) 1,2,4-Tri- Ligquid 10 48-148 . 125
y: chlorobenzene

EPA 8140 ORGANOPHOSPORUS PESTICIDES

Azinphos Liquid 200 32-141 150
methyl
Bolstar Liquid 40 53-115 15
Chlorpyrifos Liquid 50 82-116 45
Coumaphos Liquid 200 70-147 75
Demeton Liquid 300 46-121 100
Diazinon Liquid S 55-112 15
Dichlorvos Liquid 500 55-117 15
Disulfoton Liquid 80 60-122 78
Ethoprop Liquid 50 88-112 45
Fensulfothion Liquid 100 46-148 150
Fenthion Liquid 50 33-136 150
. - Merphos ' Liguia 50 76-145 75
‘Mevinphos Liquid 500 34-123 150
Naled Liquid 200 69-119 75
Parathion Liquid 500 81-115 . 45
methyl
Phorate Ligquid 40 46-117 150
Ronnel Liquid 50 83-117 45
Stirophos -  Liquid 500 54-112 150
Tokuthion " Liquid 50 51-113 150

L Trichloronate Liquid 20 . 46-161 150
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93, 96-98. and 104-115 fo new Table 18, former purumeter 14 (Chlorinated entitled “List of Approved Test

entitled “List of Approved Inorganic organic compounds) and by entering the  Procedures for Pesticides™, by including
Test Procedures”, adding two new individual chlorinuted orgunic the 2 udditional proposed pesticide
inoegaunie parnmeters, Carbonneeons enmpounds into new Tahlie IC, eatitled,  parameters, and the two new leat
Heachemicn! Oxygen Dennd [CHOTR] “Lint of Approved Test Procedures for prevcerdures in Table (1 and by

and Nitente-Nitrite, inclading an Non-Posticide Organie Componnds®, truusflermriog the fuemer cudiotoglonl
additional test procedure based upon transferring old purameters 9 purnmelers %-100 o new Tablo K,

the inductively coupled plasma (Benzidine) and 94 (Pentachlorophenol) entitled Agpmed Radiological Test
technique in Tnble 1B for 28 of the metal  to Table IC. by including the 78 Prucedures”, adding un EPA reference to
parameler designations. by including 10 additional proposed non-pesticidal the approved test procedures, and

organic parameters and by adding 17 upduting the Standard Mcthods, ASTM

methods approved under the and USGS references. As revised, Table

equivalency provisions of §§ 136.4(d) new test procedures in Table IC: by

and 136.5(e). and updating references to  deleting former parameter 95 1reads as follows:

EPA. Standard Methods. ASTM, AOAC  (Pesticides) and by entering the 68 § 136.3 identification of Test Procedures.
and USGS test procedures: by deleting individual pesticides into new Table ID, ¢ ¢ e e e

TaBLE IA.—LIST OF APPROVED BIOLOGICAL TEST PROCEDURES

) iR

H *___p-—;mw«m
Pacameter and unds Method * EPAS Sncerd T
| Moo 15 | asTM usGs
e e e e e e = i e
1
e |
1. Coldorm (fecal) number per 100 M . . ... . | PN, S Wbe, 3 Glutonl, Or, membrane Mier (MF) ¢, sngie step. .| p. 132 __ 980C
p 12¢ 08C . 8005077
ZW«mtwmumchWpumo- MPN, S W08, I BRAOM ... . e e e — P32 908C
3 Coblorm (1tal, AU por 100 M .. e 1M S e, 3 Guton; O, MF ¢ wngle 5160 OF two 5160, P t1a__lgosa
P 100 5084 8-0023-77.
(wwnmdm.Wp«|wi_‘msmm¢w-m nch p. 136 _Vgosa
P 1T_{500 Ao
4 Fecal sheplococt. number per 100 mé ... . e e ] PN, S WDe, 3 GRAION, MF % O, DY COUN e 1 P. 129 9104
a0 2108 BO0SS-77.9
- » st0C____
Table A Noles
-mmmuw when results Me reponed
8 “Microbologeal Methods for the Envwonment. Water and Wates, mr ev»ooon-n-on us Emumhm
2 Groeson, P.E. of o, Methods kor and Anslyss of Aquasc B ocal Samples, “U &W&-\q.'““ of Water- Tovesgetona,

Sook S, Chapler AS, Laboratory Anelyas, 1877
-oasmmuu-ammmmwnm»wmmnumumdm&-—oﬁmmmmu

Guveiopment.
® Approved only ¢ disohmon of the KF S¥epiococows Ager (Secson 8.1, USGS Method $-0035-77) & made & & bolng wetw Mt B svouf ing of he medk

TASLE B.—UST OF APPROVED INORGANIC TEST PROCEDURES

= Reterence (method No. & pegel
Parametes, unats. snd mewhod
EPa 1978 Standerd metods 15%: r AsTM uses* Onwr
1 lally 28 CaCO\ mq/t Eincirometnc end posd | 3053 _ e | SO e D1067-70(E). - o .
. ond powd
,; zmac;co..wl.tbam-cuw
': 5 'nmumwu O s e | 3100 e . 1 or0s7am -7 P.S4g?
O paometed... . . o o Mawea L T -7 i
it 2 Ssuminum—Tow! * mg/L Dgeston ¥ followed by: -
3 AA drect a0 e R 2021 309 e
i‘ AA R 2022 204
a° Or colonmetnc (Enoch  cvormne M) - 088 . i 22
'ff;
,"- aTA..... . . -
! O . {DTRN BN
;'q’ an. .. .. R DR . P sl
7 - e fovesreey T T T
£ Jor .. lowsma__lienn__ _ ],
oamoe wesovers JUSION [ p—
4_ .7 Y SO R
, WA .. o _ °
* SRR S e ] Mewod 200.7.¢
»
3 300€ — o DZYT2-TOB) 30020
k> oty — Mewrod 200.7.¢
2078 T2-THAL 30878 -
209C - a8
24...... . j -
piasrme on cewsasenes. Method
l.dyﬁn—Yotd' gL Domon“o-o-dw : o
AA Groct asOrBtON.. O ¥ 17 X1 ¢ _A.-.;mus-n 300578
AA R ek 12102 04 ——

TTETRELY T .
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TABLE I1B.—LIST OF APPROVED INORGANIC TEST PROCEDURE S—Continued

— Reterercs w No. of pege)
] o — v e ey —— -— - - - —
Farmmes. . 40 meod €PA 1978 Standerd gatods 150 ASTM UsGS + Oter
plasre ... . Method 200.7.¢
Or cokrwemtne - 098
9. Biochemical owyg: BOO\). mg/L:
(Azx3e modk - 40%.1 507 [ 3174 2% ¢ Qe | A% § L]
Oretocvode me®od . . . ... P. 54
10. Soen—Tomsl, mg/L
outswg or . 229 A04A 3142-78 ]
Indcavaly coupled - Method 200.7.¢
11, Sroemge, g/ Tarweere 3200 D126-71C) -1125-73 P. $44.0¢
12 Cacmmem—Totat?, mg/L Dwgesson? fokowed
AA drect sap o 2132 ] JOIA 1 3008 [ DOSST- TR A B) .o +3135-78 or 1-3126-78 ...] Py $87.0
AA A 2132 304 .37
Incctvaly coupled pf B Sethod 200.7.¢
yo Oassr-70.
SN - 3108
13. Caown-Total * mg/L Dgeshon® foflowed by
— . uf 2180 03A osv-my 0152-78
ey coupled pf Method 200.7.*
O EDTA wrason - 2082 mnc D511-T7gn
14. Catoracesous Bochercal Y0 demand $07(5.0.6)
m -—yrL m Ande moml-on) or
18. M orygen m m mg/l..
313 . SOBA 01252-78. -3580-78 o) | P. $50° and
Mol o . 4102 =3562-78 P AT ang
4103 L3581-7% ")
A " 4104........
:v---* .l‘)
16 Odosiin, s/t
™ < toiver o 407A 05126780, -183-78
™ nibate . 3283 4078 O512-671A) -1184-78 P. 584.2
Cotosngic flormCyarnde menusl of ... ....... e s [ 352 2, -] . -1187.78
A "} - 325.1 or 3252.. 070 . -2187-79
17. Oione—Total reachuat. sg/L
TRVROBC-BNONOMENE *F . . . i) 3201 400C. DI25I-T6A).
Stach end pont 302 4088
todometa o — e 3303 408A O 53- ey
Wn R 330.4 4080
OFO. » . e d 330.8 408E
m____, e e v o tmreeemes v meflim eme e iee A ™
uo-—-wm-.n. OISmoan-
Son wilke
Exsaction and stomec P or 2184 3038 -1232-78
- A =1230-78
OwE-7/y =X206-78 P. 587
Method 200.7.¢
DYeRI-THAL
- m" m-«-——q P.31s
. WM ........ - (v d 200.7.¢
|53 21. Calex. pleprurn CotoR wats or dOormnent wave-
o Colommetec. ADMS__ [ 4 1109 S . 12040 .. ... ™
+ Patvusn cobel: & .. - ] 1102 — .._.{ WA ) e [ 1250-78 i
- . ;1103 - 2040 . e
?' 22. Coppes—Tonsi?. g/t Dgesson® iollowed by | '
L. AR @ract BpuIhON. . - 2201 e eene: JO3A @7 3038 < DT O o B) . . -3271-78 or +-3270-79 .. P. 557 eng P. 37
. Msvacs . - 1202 ! 308, ——— e mi e
2z - i\ Couping ples . i TR I — . e .| Metrod 200.7.¢
\;i- Calpnmptne (NeoOprore R, - —t 3130 e e s OVEBB-TIRAL.... - H
oss = o . j o - — — * eo we IP’
;- 23. Cyondo—Totel mpnL. ! . .
Monuat Gutlighon ssth g0, - 3382 | a120 — e ;
v Felowed By trwmesc - 282 el - . N ... P 220
3 Mowsier _ %2 tae . D2008- T3¢0
s A ¢t "Ctom 3259 - 44120 .. DR008-7SeA
B 2¢ Cyantis pmengtstr ©© moil W 3% .08 . - - DQO0s-7Sely
R Gotiuten wih MO, Fotlowmed by MnMevc .
. o o ”
b 25. Fupndo—totat, gL
3 Mot Guntunon *
174 Felowsd By marcnt = 340>
i Actymated clecrots
& SPeOeS__ _ . e
0 Or sutomated compiesons 3403
i 26. Goag—Toasl®, my-L Dugesson * foliowed by
i. AR goact a3pwaton 2211
* Or AA hwrace L2
’ 27. Hoomas—Total as CaCo. mc | A
. Astoemated COlorrmewt 1301
AY EDTA srason . 102 _—
J INdchvely COUDD Dlsse . Method 2007 ¢
- [o X % o ) D%, -

of C3 od Mg 23 hew wsDrChve CDONBH) 2421
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TasLE 1B.—L1ST OF APPROVED INORGANIC TEST PROCEDURES—Continued

Reterence (method No. or page)
5 ., and method
Parameter, unts, €A 7 wamun ASTM USGS * Other
28. HMydrogen ©n {pH), pH ums:
Be o 150.¢ 423 D128J-THA) or 01283 (150820 __ |
™8
Measurements; or d ok o -
29. rchumn—Totsi®, mg/L: Dwgeston?® folowed by
AA Grect aspx 51 J03A
Or AA & 252 204
30. von—Total *, mg/L
D » tohowed by 034 or I0ID.................| DV10CE-T7
AA drect 6.1 3038 CorDy (R P. 3570
AA A e 204
pied Method 200.7.¢
Or colonmeine 3158 D1068-7TIA) (2]
1. Keicdelt nrogen—Total (as N), mg/L:
Daxgestion and distilation »13 40A or B P. 852¢
F d by »%13 4170 0359077
or %13 4178
Blectrok %) are [+ I
A d phenate »t | s - o, P
Ser d dlock o Br12
Or poter Bra
32 Lead--Total®, mg/L: Dgeston ! foliowed by
AA 291 J03A or 3038 CISH-TBAT S 78 |P 857
AA & 82 04
nuchvely ied p Method 200.7.¢
v y® or D3559-784CY.
¢ ) 168
I Magnesum—Total *, mg/L- Digeston * followed
'3
Alorm 2421 3034 0511-77(8) em._________lp s
ndhucvely [v 200.7.¢
Oy 318 D511-TTA)
34 Mangenese—Total 2, mg/L: Drxgesson ? followed
.M spwr 20 J03A or I038....coomoe. oo | DBSB-TT B r O DG | P.557
AA A - 2412 04
Inducively coupled pl Method 200.7.¢
Or colonmetric (Persultate) 198 D8S8-TTIA) P. 5840
Penod 1
35 Mevcury—Total *, mg/L:
Cold vepor, i or 2651 300F 03223-19 - P, 5500
: " 2452 z
3% Moltderum—Total*, mg/L. Dweswon?® b
owed by:
AA drect 2489 ¢ N
AA & or b E——— ]
nductively coupied p Method 200.7.¢
X7. Nichel—Total #, mg/L! Digeston ? iollowed Sy
AA direct 2401 303A or 3038 DIss-N Cor Dy (X = ]
AA R 26092 04
roly coupied p Method 200.7.¢
[ [ 3218
M. Nvate (as M), mg/L:
Brucine suliste, or ... »n2e D002-7v . 854.0
Narsto-nitnie N murus Nente N See 39 g s-:ama“ Secparamewrs W ord | Seopwumeters Wand | P. 280
L3 0. a
3R Narate-nitrie (as N), mg/L:
Cadmium reduchon, »33 419C 03087-79(3).
Or or BL2 QeF D3067-THA). 25478
Rastor ydranne ES Y
48, NRs (a8 N3, mo/L
Specrop or b 8 419, 01254-87 "0
Aaioemated (Diazotizaton) 5078
€1. OF and gresse—Towl recoversbie, mp/L. Grew- | 6121 SO3A
|mevic (sxvaction).
4«2 Ovgarec carbon—Tote! (TOC). mg/L. C arks. 808 D25T9-THA) o D237~ P.S51° g P. 4%
o euidetion. . T
43. Osganic nirogen (as N), mg/L: Towe! ¥ | Sou poraw ﬂvﬂlww.——-—.—.—_... 03580-77 mwes D1438- | Sespwwnmers 31 ond 4 | PP. $62-32.¢
mirus arwmorg K. ™A
44 Oophosphess (a3 P). mg/L: Ascorte scd ! 385 ¢ 424G, -3 P. 361
sethod, sutometed
. Or menual sngpe resgent or M52 QF DS1S-TRA).
Mol w0 reagent b %1
5. Oomarn—Towl *, mg/L. Drgeston * toliowed by
AA @irect or 221 303C.
AA fvrace ... ... ... - x22 04
4. Owygen, Gescivad, mg/L
Wadder (Ande - 8 2 e QB . ]| D1589-00A) 957328 ® 3300
Or olecyods ... ... r——n FEOY L a1F -5N-79
47. Pafladium—Totsl *, mg/l. ODweston * iolowed
»w
AA direct 223 . [
o o = E— ,Sne
&8 Phenols, mg/L . .
Merwsl detiiston . @201t DIT-NAo B 2.
e - . ) 4201 1 2.
Or mAometed '* colonmetnc (4AAPY ... .) 4202 H
48 Prosphons (elemental). mg/l: Gessud ofvo- | . ! ) n
1

Satography.
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TABLE 18.—LIST OF APPROVED INORGANC TEST PROCEDURES —Continued

I ‘ o ) mm(wmum o ]
Parmecter. unis. and £PA 1979  Sunderd memomm 50 ASTM usGs Over
W—VM& /L.
o 2652 Q‘:M SETETOA P. 5610
Fdo-d st ot 365.2 or 3659 €2 ]
.' o acd 365.1 24 -4800-78
ReduciOn. & serm-mAomaled block digesior ....] M85 4 ... +-4003-78
1. Patrwsn—Toast *, mg/L. Dgeswon * iollowed by
AA @reci snpr 2951 N3
Oc AA & 2582 04
$2. Pomssasw—TYotal *, mg/L: Dgeston ¢ foowed
*M“ 2501 3034 +3630-78 P S0
INACHvely Conpied Method 200.7.¢
Or Sume o 3228 D1428-84(A)
53. Asehus—omt. mg/L: Gravneinc, 103-103°C......| 180D 2094 +3750-78 -
4. Resdse—Saeratie. mg/L: Gravwmetric, 180°C ... 180.1 2098 -1750-78 —
S5 Resdus—aordigradie, (1SSI. mg/L: Geaw | 1602 . . i e 2000 .. ... . 78578 ... e -
*'ﬂ-mm-amd:m
4 R mg/L: v ot ( f | 1605, 209
CONst & FImEmeNC.
57. Resdh sottde. sng/L. G #nc, $50°C ......... -} 160.4 200€ 3753-79
2034
204
9. m‘lell’ mgll. D-vul-on' lolo-'d
"Mm...- ] 267 1 0A
O AA A 2672....... 04
nsm-‘tﬂ'aqlk Dwesloh‘lolmw
270.2. 204
Iruchvely coled plass Method 2007.¢
Ox hycride 2703 0%€ 038%8-79 +-2667-78
ot w v-qIL 045 mcron  Rirabon:
b of ........... 3701 42sC 0859-68(8) +1700-78
ic (k ) -2700-T8
Method 2007.¢
gAum =3720-78 P. 857 ondp N7 °
Method 2007 ¢
- JTA - 3778780 P S8
Method 2007 ¢
D1428-84(A)
208 D1125-T7(A) =1780-79 -4 P. S422
e sevrme -2822-79
A26A s QB ] DS18-EB(A), PP, 362-83.*
«20C 0518-68(B)
«Qro +3840-78
QF 01339-78¢C).....
S12A D2330-88(A).
nz o
XA
304 o
—— Method 20074
A -3850-7T8
304
3¢
3%
WA D1889-74 1-2000-79
30C - —
04
. L nere
oT1I-78 ..
Ao W . ] D1001-THDY +-3900-79 P. §57.°
¢ D1891-771C). X A
Method 200.7¢
“.
of Water and Fioval Sedmenes.™ '*lh-d WUSM
4 n Araty n tances er e
! oo s n Water and Flovet " NW Gk d, st US G Survey, T m%’f&':ﬂ
1978
“Omcel Methoos 88 Anslyss of the A amwwm-—-‘muum
SFor of 10t metlais the » ot betore pr A O » & regured 10 solubdae susp d i and 10 o A o ngarec-emstal
compienss Two GQrLon Procatnm are qven o =M for Ch ! Araly d‘wum“'wnl|3.ulw¢z‘m nane acd A 1938 wpOrous GQUeton
mmwmxmuuq.umm.nmmuwunmwmmm o Woes Parsculerly. € ¢
procecse § 1o Be empioyad. € 5 NeCTISiry 10 sosuie Thet 3 OrOANO-Metalic bonds be roMen 30 Bt P metsl B N 9 rrachve stk 1A hose A0S, e g ~ - Wi
pretoned Sekrg Cwriass Thel 31 nn Whe Goet the amDie QO 1o Orvness SomMpies CONtIrung Wrge SMOwws O OrGANC MWy would 8130 benelt by $he wgorous Ggewton Use of e
grapiute Movece tChique. nducikvily Coupied plasms, 88 wall 33 GAEMTUEIONS 10f CONBA el ulh &3 orvirat. e NOLIe Metals, y and w » swdted
Ggeston and n gl cases e MEthud wiie-uP ShOUd be COMUNED Tor JPOCAC IMINCIONS ANG/S Clons
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Note: B 910 Ggeshion procedsre ior drect SEOVston & (Faphue ITUCe S10MC AbEODUON snalyse Mckuced N 0ne of The OFW KX Oved swisences & Oflerert then the above, the EPA
Procecsre suast be Lsed
M“naﬁ“u”um-ﬁadmﬁm.btimmm“ FOohowng Wwakon of 7w senpie e selersnced procedure 1or total metals el

tofowed Sawgple of the Nwste v metala, Of dwuwwmmwmahmyumuumoaw.mu
bl&’-”pmd wm.m@nnmmum raphnie hsmace) end
:'uhmmu
wuspended mater soxdifcaton.
Wt of Method 200.7, “Inductvely Coupled Atomec Emsson Specyomenc Method for Trace Element Anelyss of Waler snd Wastes.” 8 grven a1 Appenckx C of this Pant

W“cn:.bmgq.:dlw:&ﬂﬂmwmmmm-tmmhbmmn-wm“mnun;mmw,
-n——;mmmmmwmnwsﬁwrmm 19, 1976, Tecthrucon AutoAnalyzer &, Tectvacon tndusinel Systeme. Tamylown, New York

10501,

. mm mummuwmwnmmﬁmmwaumm.u.
mmumumomnmm mg- pormit requves mnwm-quul n he pr
uwumm dischirger's permdt speciically ststes CBOO, is required can the permities report o

* sqmencan Nesonal Standerd on wmemm&msm—umm&ummhwxmm

-m—dmummw y and

mwmmmdww IIN.MW rnumwcmnw

um intemationsl Corporstion, 512 West Loop, F.0. Box 2980, College Ststion, Texas

2 The Sch Wrstion method wil be used 1D Neolve COMFOversy. 5

s pgtomat Councll of the Paper Industry 1or As ans Stream by W, inc., Tec i Buletn 253, December 1971

ss Coppen, B ala Mathod, 2508, Hach Merdook of Waler Aralyss, 1379, Chemcal ©O. Bos 308, Loveterwt, Colorsdo 90537,

'S Aner - ummhsnummmccymyuazoz p g the mple Sne © he
sarrgie. When usng $he mendold shown = Method the buffer 6.2 shouid be replaced wah or 7 8 found n Method 3052, v

4 poycagen lon (PH) A L L ) Number 378-7SWA, anoor 1976, Tocthrucon Auto-Arwiyzer R, T nanrel S Tarrytown, New Yors
10501,

1% goa, 1,10-Phenentivoing Mehod. Siethod S008, 1980, Mach Chemcal Cormpany, P.0. Box 389, Loveland, Colorado 80537,

" .m-mwwmmwuw.umu%my pages 2-11) and 2-117, Huch On C y. Loveland, C 80537,

- Brown, € -.'.’.‘k......,..o.m "m'w usozzg-eu;m Tectreques of Water Rescwces twestostons, Book S, Chapier

) O. . o Water st 4 (19

sSsRF. Acheon and R.G. Ack “Orect Dot ot Ele Phosph by Ges-Uiqud Crhwomaiography.” Jounel of w.v&n_uz"a,”,‘g'_!’z‘,(':g

2 Recommenced methods Ir e snelyse of siver n ndusined -l| dlmlkwmmmmhmummmw,m
mm-nmumnM;Mnnmm NG 80d A &0 reedily sokubie N an SUEOUS Dufter o sochem Twondiale and sOduM hydromde 10 8 pH
polbig T weeis ol Abvet Doty 1 MO T recorrmarised method | a8 y, |00 ™ by 83300 40 ML sech of 2 M NSO\ ana 2t $iandards shoud be preparsd n e

o Wed L 3

"MMF&.Jfbru'gmU.“T perahure-inf ':‘ Fisld Messurement and Dets Pr: " US. Geaiogeal Suvey, Techniques of Water-Resowrces

Book 1, Chapter D1, 1

agmmwmm ok of Water Anely 1979, peges 2-231 and 2-333, Hach Ch y C b [ rd. Colorsdo 90537,

— . .'ln. \pproved end Cawd by he United States E ! Protection Agency,” Supp 10 the Fiisen Edton of Sigcierd Ak for the Exsrri

Nater sus Wastowsler (1 .

o o0 The approved method i that cited in Stenclend A for he Exef of Waler and Wastewsiter, 14th Edition. The is conk stapHof 100 = 02 The
approved Iehods &re gwen ON pp. STE-8t of e 14 Edeorc Maethod 510A for disviation, Method 5108 for the ol > e, Of Method S10C for he meruel

"‘.'.wmmmmmmmn-n 1977, Omon Research incorporsted, 840 Memorad Drive, Combridgs. Massachusstis 02138
TABLE IC.—UST OF APPROVED TEST PROCEDURES FOR NON-PESTICIDE ORGANIC COMPOUNDS

EPA Mool Murrder & ¥
Pyrameter Oner
GC GC/us HPLC
1. Acerayp 630 €25, 1625 410
2. Aceraghtiytens 60 €25, 1825 610
2 A « TE24, 1824
4. Acrylonivie [ -] 6N, 1624
s A 60 % 1628 10
e B (-] ¢, 1M
7. Dowidne. - 624, 1625 005 [ Nowe 3. p. 1;
. & 0 25 123 (3]
[ g lpyrene e 25, 25 ()1-]
0. BDenssiuifuoranth [} ] €24, 1623 €10
1. Sensuighliperyt 3] 25, 1623 €10
12 BerasPIRuoranth (3 ] &%, 1425 810
13. Doyt Oworicte Note 3, p. 13
14 Sonnys Sutyl Phthaiste [ 625, 1825
15 el sthoxy) (L1} 625, %28
4. Saldchicrostind) sther (1) =%, 1825
17. Sagh-eBythexyl) phiheiste. (] 625, 1628
18. Broswdichicromethy [ 4 G2¢, 1624
18, Bromefonn ol 62, 1624
20. bunsns®une [ o) &N, 1824
21, S Bvgmuphenyphenyt sther. o X, 1625
22 Ctan Satrachiornide. [ € M Note 3. p. 130;
2 ¢Oienn-3-muttypt [ . €25, 1623
¢ Ovogheraere o, 2 02, 162¢ Note 3, p. 130;
28, Ovpestune [ ] 024, W2e
20, 200smePydvnyl other [ ] 62, e
27. Chiutm [ €, e Note 3, p. 130
2 Odsspmuture [ 4] €, M
2. 2Ousmnaphthel (3 3, 128
30 2 Osaphenct... [ ] 624, S
31, 6Oapraphunytpheny! ether [2]] 2%, u
2. Ovyeane. [ ] 24, 1w 10
33 OhommwlaNer (] 623, W28 810
34, Ohsgssachioromethens [ 4] 24, e
t B . 001,000, 612 & €25, 628
M L3-Dnderch 001, 02, §x2 €24, 623, 425
37, 1A-Oxtiigrcder 001, 602 $12 1 &IX, 162, 428
40, 1,%-Dichioroethene ©01 0, 1824
41, 1L [ 4] ¢, 1624
42 1, %-Dciiososthens. o< .G, 1624
€3, vere-1.2-Ochior o €2¢, 1624
44. 2.4 Dictorophenci A 04 028, 1625
48, 1. 2-Dxctoroprop: -] [ 4] €4, 1824
4. cn-1.3-Oichioropropene [ 4 €24, 1824
47. vane-1.3-Olchoropropens. o €2¢, 1624
48. Dty phvainte 08 ersvexs | .
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TaBLE IC.—UST OF APPROVED TEST PROCEDURES FOR NON-PESTICIOE ORGANIC CoMPOUNDS—Continued
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Meghod $08 o 5% Of a sampies nelyTed with Method 625 10 MO nd Evalets bOraiory dale QUAkty « aCTOrCance wah Sectors §3 and § 4 of fete nethods. When the fecovery of
amy DespE taly OUlnGe the wicreng hivis, the SABHUCH IPtUNS 108 Thet DECRTISr 3 e UNSOREd SAMOIe M BULDCCT aND CIVOl De 1eDOED 10 GENONEY Jie OOy
Mot —These warmng WTats e OMAQSINd 83 3N “IMerTR el SCHON waih & Pequast lor comments ™

TasLE (E.—LiST OF APPROVED RADIOLOGICAL TEST PROCEDURES

Paamnim snd urety Mthods Slandwre
: Methods ASTM USGS *
. 15 ke
} 1
1. MOre-Towl, 0° DO MG ... .. oo Poporsonet or | 703 | DISO-88 | pp 7S and 78.0
2 Axpre-Couwtng erce, o per et Poporsonel o . ™~ Dﬂo—.l. ™.
2 Apre- Louwdng emoe, o™ pev ev - 'WM_ — - 03| 010088 , pp 7S ang 79.°
& DewLowaryg sror, o per net SO i‘_, onet -4 3| Oreso-et |p T
S el Racass-Tolal, P per Mer . U ! Cound .‘ 208 | D2e00-2
O "Pa PPN M L . __:‘wm . 06} £0456-22 19 681

¢ “Prescrded Procedures for M Radoecrwty nn Drnkang

s Fatwean, MJ and Biown. Eugene, “Selecied Mathods of the US

s The metrod lound on p 7% only Ihn dssolved porion
“—t

5. In § 136.3. paragraph [a) is revised
to show that the full text of approved
test procedures have heen incurporated
by reference. into the regulation to read
as follows:

§ 136.3 Iidentification of test procedures.

(a) Parameters or pollutants, for which
metbods are approved. are listed
together with test procedure
descriptions und references in Tables
fA. IB. IC. ID, and IE. The full text of the
referenced test procedures are
i ted by reference into Tables
IA. IR IC. 1D, and IF. The references and
the sources from which they are
available ane given in paragraph (] of
thia section. These test procedures are
incorporated as they exist on the day of
approval and a notice of any change in
these test prucedures will be published

Tabdle 1€ Notes

weaner = EPA-600/4-80-032 (1960 updaie), US
Survey
whie the srhod on p 78

in the Federal Register. The discharge
purameter values fur which reports are
required muost be determined by one of
the standard analvlical test procedures
incorporated by reference and described
in Tables 1A, IB. IC. ID. and IE. or by
any ulternale test procedure which has
been approved by the Administrator
under the provisions of paragraph (d) of
this section and scctions 136.4 and 136.5
of this Part 136. Under certain
circumstances (§§ 136.3 {b) or {c) or 40
CFR Part 401.13) other test procedures
may be used that may be more
addvantageons when such other teat
procedures have een previously
approved by the Regional Adaunisteator
ol the Region in which the discharge will
oceur. and providing the Director of the
State in which such discharge will oceur

REFEREWCES. SOURCES, AND COSTS

daes nat abject to the use of such
alternate test proceedure.

6. In § 136.3. puragraphs (b} and (c)
are redesignaled as{c} and {d) and a
new paragraph [b) is added to itemize
the references which are “incorporated
by relerence™ and to identify the sources
from which they may be obtained. As

added. the new paragraph (b) reads as
follows:

§ 136.3 Identification of test procedures.

{b) The full texts of the methods from
the lollowing referraces which are cited
in Tables (A, 1L K2 ). and IE are
awrporated by referenor inle this
reyeslation and oy e oddained from the
sources identified. All costs cited are
sulijeet o change aml must be verified
from the indicated srunas.

Tadle Paramewrs Releence. J0UCe 308 cout
M—EPA 1-8 -\ w 9 | - Walm snd Wasies.”
Urted States Erwworvmrisl Protecaon Ageary EPR-200v8-78-017. 1978,
Avsdable hom. ORD Pbicatons. CERL US Exunommentns Pusteocson Agency,
! Cancrwen, Oho ¢5208
Yo Shurdesd Methods t-3 1| Stanclrd b o ow £ of Wanw oo Bnstvaster. Joréd Eddorel
B—Suwntad 1-10, 1248, 30-73 1 Board. Amencen Pubhe MHeslh Assoceton, Asteecan Vagier Vgt ASIOCSEON,
O—Srisd Methods 1.8, 11,1215, 1728, 26, 28, 32, 22, 25. 40, 41. | and Waier Pok F 1S Eosan. 2SY. Avetatie bom
et e 2 05 o v e o] 44,48, 48, §2-54 64,6467, 60. 20 Amencan Pubhc Heshh AssoCaton, 1015 Flwatc Shemt 888V, Weshungion,
E—Sanded Mes 008 1-§ OC 20008 Cowt 35000 wmching e Sugptensmt t» B Flsonth Edeon
B—Dnod MOPOBE .. o . o o e cssnrin e | O e e .1 o, 14 Emon
D00 (Sunterd Methods Suopiement) 11, @ VS Arah approved ong Cing by e thated Sistes Enveon.
C—Ovaw (Stnderd b 1, 56 menig! Protecton Agancy.” Supoiement % e YO Efoen of

[]
leas

SR R )
‘1.8

227, 13, 14, 16 2023 24 29-31. 37, 00, 29, 41~
a9, 47, &9, 30, 51, -

P 1e13, 15-48. 80-73

Sasnctors
ow for w Exomrmton of Waiw and Bgseregtor (VIBY) Aveletie
Amencan Pubhc Mesfih Assoceton, 1015 Flman Sham MW, Washinglon,

10,8110, 15, 18-20. 27, 32. 30, 35, 40. 41, 46 53

2

ments. Government Prtng Once.) Cost: $8.25 Pross 80 sulyact 8 Chengs
“Mcthods for Chermcal Aselyss of Wattr and Wastes™, EPA-800/4-73-020
Unsicg Sistes Erveonmentat Prolecion Agency. Mexc. 1979 Awedsdie trom:
onug‘wtzmus Ervronmentsl Proaecaon Agency Cncnngtt, Otwo

. 4
L2468 1112 15-17, 19, 20, 22-25, 27, 28, | "Anrwsal Book Of Siandarda. P31 J). Walr™, Amencan Scoety for Testng and
0-25, 3740, 42-42. €6. 48 30, 52, 60. §1. 63- © Materwis. 1960 Avpdably WOM Scoaty tr lewng and Mgtenals.
85, 67. 68, 73-78 1918 Race Street Pruigdeiphus, PA 1813 Cost sveladie %OM Pubhsher

Zies

g -
A%

.

XN A

.
v g
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REFERENCES, SOURCES. AND COSTS—Continued

Tatwe

Parameters

Reteronce, sowrce and cost

B-Onw AOAQ

2,3, 4, 61D, 15,16, 10-23, 25, 27, 28. 20-40. ),
44, 48, 50, 52-55, 57, 8068, 74, 73, TS

2.4, 9,12, 18,16, 19, 22, 30-35, 38, 4244, 44, 50.
52, 62-85. 75,

$.12.15,20.22, 23,28, 82, 75

“Methods v Celermmaton Of NOranc sDLIANCeS 1 waler snd w-o
merm” N'W Skougsiad and Others, eddors: USGS~—-TWRI Book S, Chapter A
1978 $1000. Avadatie worn. US. Geologeal Survey, Branch oum
|20°$om€m Seeet, Aﬂmglen. VA 22202 (Auhorzed sgent of the Suwpe-

s, Prinung Oftice). Pnces are subyect
change.

Ofonl Methods of Anstyss of the A uonouwm
methods mamd. 19 Eoton (1980). Prce $78.00. Avadable o The

Asscceton of Ofcsl Anaiyhcal Chemsts, 1111 N. 19h S, Suee 210
_ Adtegron, VA 22208

3, 5-8. 10, 12, 12, 19, 20, 22, 27, 20, 32-3¢, €. 37,
4, A0 A1, 70, 74, 15
H]

1975, Avadadie Wom. Amencan M
Neow York, New York 10018
The As text of the na, ly Coupled opucat 2DOCYONCOPK et
procacae, Mamod 200 7, npvmodnw-cuml’m 12
CAR bwedigpaher if Smunved Procminss s Moausement of Ml Fifed o
Thon cuvigy Watay ¢ cda * M A'Y [mvduwnl Thdflatar Not 0T (mendee, 1971
Avaialde hinn Nohowt t.nand i B 'apen Wuhioby hs As onl lGoww
hnmﬁ e ) Mackaus A [P ol Rorn prddent

WmWHME " Aprt 2
1430 Broacwey.

— t Method, Inausitmi  Mathod w J'.—M
ond price

MFMN 1976, Tachracon AutoAnalyzer i M
o [etusun inkanml Syatome, Tasrytown, Nave Yurk 10581

(Twwmacal (rgrn [owmaret, Mothent 8000, Harh Hardhooh of Water Anabyem
1979 M t 8wl puics kom Hech ¢ Company, 0. Bos J88.
Loveland, Cotouoomﬂ

OC Cny / Oxygen Demand Method. Method and pnce svadabie Fom Ocsen
ograchy intemavonsl Corporakon, 512 West Loop, P.O. Bow 2960, Colege
Mimm

Chermcat Company, PO. aamtmcaamm

Zncon M d for Zme, M d 8009, Hech Handbook for Water Analysis, 1978
Metnd and prce swvadabie rom Hech Chemcal Company, P.O.!ou-.
Mmmr

42

11, 14, 17-20, 22, 25, 28, 29, 05, 37, 40-42, 44,
g, $2. 08, 80

1-12, 14-85. §7-87

1. 8-11, 15, 18, 19, 20, 28, 32-36 40, 41, @
7.13, 22, 4, 27, 56 04 76-83. 04, 80, 0.

18, 1113, 15-24, 28, 28, 20-30. JS, 3941, 43-84,
-7

-4

iz
!
3
|
:
|

1-8

i
i
gi
|

3
i
3

The full texts of all the test procedures
cited are available for inspection at the
Office of the Federal Register =
Information Center. Room 8303, 1110 L

Street. N.W., Washington, D.C. 20408. Times,” to read as follows:

7.In section 136.3 a new paragraph (e} §136.3 Identification of test procedures.
is added together with a new Table Il s e e . .
entitled, “Table II, Required Containers.
Preservation Techniques, and Holding

(e) Sample preservation procedures,
container materials. and maximum
allowable holding times for parameters
cited in Tables IA. B, IC, ID, and IE are
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prescribed in Table Il. Any person may

preservation techniques, container
materials, and maximum holding times
applicable to samples taken from a
specific discharge. Applications for

449. No. 209 [ Friday, October 26, 1984 [ Rules and Regulations
N assure such variance does not adversely  Munitoring and Support Laboratory, the
) apply for a variance from the prescribed  affect the integrity of the sample. Such Regiunal Administrator may grant a
dala will be forwarded by the Regional  variance applicable to the specific
Administrator to the Director of the discharge to the applicant. A decision to
Environmental Monitoring and Support  approve or deny a variance will be
Laboralory in Cincinnati, Ohio for made within 90 days of receipt of the

variances may be made by letters to the  lechnical review and recommendations  application by the Regional

Regional Administrator in the Region in
which the discharge will occur.
Sufficient data should be provided to

for action on the variance application. Administrator.
Upon receipt of the recommendations . e . . .
from the Director of the Environmental

TaBLE Il.—ReCUMED CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TaMES

Paameter No./name Contamner * Preservason *-* Maxsmum hoidng sme ¢
Tatts A—Bactensi Testx:
$-4_ Coorm, fecal and 1ol P.G Cool, 4°C. 0008% NSOy — . € hours.
S Fecel strep P.G — ) Oo.
Tabte B—inorgenc Tests:
1. Ay, P.G . Cool, 4C 14 deys.
2 ARghray R § Y < S R (RN . . RO - —_— De.
A P.G {Coot. 4C. SOl pH- 2. — 28 deys.
2 Bo ) oxygen ” SN N - S ——— | Cook, 4°C 48 hours.
11. Br P.G None requed ... ... —— e . 28 doys
4. Buochermcal orygen d, P.G.. Coot, 4°C..... 48 hours.
1S, Crerrecal oxygen demand ».G Cool, 4°C, 4,50, 1o pH < 2 28 deys.
6. Chionde P.G rerree] NONG rOQuUIed Oo.
37, Griorine, total reschust P.G - Y Analyze chately
21. Color. p.G Cool, 4°C 48 hours.
Z3-24. Cyernde, t0tal andt © G Cool, 4°C, NaOH 10 pH .+ 12, 069 macwdC ac ©.......] 14 G *
25 Fu 4 None requsr 28 days.
Z7. Herdness :.g HNO, 10 pH<2, HSO: 10 pH<2 [
28. Hydrogen N (pH) . None requrred - Analyze Y
31, €3. Kjeidehl and orgenc o P.G... [ AR Lo Y T SUSE—— . ¥ S
Motainc* :
1. O v P.G Cool, 4°C 24 hours.
5. M y .G HNO, 10 pH<c2. 28 Goys.
3 5-8. 10, 12, 13, 19, 20, 22, 26, 29, 30. 32-34, 3K 37, 45, 47,51, 52, 58~ | P. G 0O e [}
€0, 62, 61, T0-72, 74, 75. Metsla, sxcept Cvomman Vi and MmesCury.
38 Nwate .G . ve. ..|Coot, &t P ——— -} TN
\ 38, Nrate-ntrve. r.G s | COOL 8L ILSOL O M. 2 _ e . .| 28 Covn
. 0. Nirsse. P.G Cool, 4°C - 48 hours.
41. O and gresse G Cool, 4°C. H;SO. © pH <2 2 dems
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8. Appendices A. B. and C are added to
Part 138 to read as {ollows:

APPENDIX A TO PART 136—METHODS
FOR ORGANIC CHEMICAL ANALYSIS OF

primary column. Method 624 provides gas
chromatograph/mass spectrometer {GC/MS)
conditions appropriate for the qualitative and
quantitative confirmatioa of results for most

tubing. non-Teflon thread sealants, or Bow

controllers with rubber components in the

purge and trap system should be avoided
32 Samples can be contaminated by

of the parameters listed above. diffusion of volatil i j
MUNICIPAL AND INDUSTRIAL 1.3 The method detection limit (MDL. ﬂuo‘:o?:r;o:: andemoe?;yx;e?e%f{:ﬁde)
WASTEWATER. defined in Section 12.1) *for each parameter through the septum seal into the sample
Mathod 601—Purgeable Halocarbons is listed in Table 1. The MDL for a specific

1. Scope and Application

wastewster may differ from those listed.
depending upon the nature of interferences in

during shipment and storage. A field reagest
blank prepared from reagent water and

. . A ied through the sampling snd handting
131 This method covers the determination  the sample matrix. cam
of 29 purgeable halocarbons. 14 Any modificstion of this method. m::::n:?o;.mc a3 & check on such
The following parameters may be beyond those expressly permitted. shall be 33 Contsmination b
determined by this method: considered as s major modification subject to . nlaminalion by carry-over caa
application and approval of altemnate test occur whenever high level and low level
—— STORET | cas ma. procedures undes 40 CFR 136.4 and 136.5. samples are sequentially snalyzed. To reduce
. 1.5 This method is restricted to use by or  CarTy-over. the purging device and sample
under the supervision of analysts syringe myst be rinsed with reagent water
oo 1 i Toh:  experienced in the operation of 8 purge and between sample analyses. Whenever aa
::_'-.-"__'—_" 1 eats 74539 trup system and a gua chromatograph and in unusually concentruted sample is
Catem bovechionts_ . ... .| . 32102 56-23-%  the interpretation of gas chromatogrems. encountared, it should be followed by en
Chosbensene . . ... "":: '“""‘; Fnch analyst must demonstrate the ability to  analysis of reagent water 10 check for cross
m;; 1 zn 100-758 Renerute acceptable resalts with this method  contamination. Fur samples containing large
o 22108 :1-.;-3 using the procedure described in Section 8.2, amounts of water-snluble materials.
i a4t 4-87-3 suspended solids, high boiling compounds er
Do 32108 12481 2. Summary of M“”‘f’d high organchalide levels. it may be necessary
";_.. 34508 843-T3-1 21 Aninent 28318 h-bbh'd lhmu‘h 85 to wash out the Miu‘ device with a
140 34571 | 1084s-7 mL water sample contained in a specially- detergent solution. rinse it with distilled
o SR 0r 3.008 75-71-8  designed purging chamber at ambient water, and then drv it in
LK ok Jun 78343 (emperature. The halocarbons are efficiently ponrer dryftin 8 105°C oven
1.2-0x otene 53 107-08-2 between analyses. The trap and other parts
13-0ch 34501 75354 transferred from the aqueous phase to the - of the system are also subfect to
tone-1.208 34548 156-00-¢  vapor phase. The vapor is swept through & contamination: therefore
1.3-Oichicropropene 34341 73-87-8  gorbent trap where the sre refore, frequent bakeout
oe13OcHoopmeene | 3704 | 10081018 ¢ooned Afler purging Is completed. the trap and purging of the entire system may be
e 13-Ochpepens .| 34000 10061-02-8 mm
1122 T Jse Rinrodilld desorb the halocarbons coto a gas 4. Sofely
YL b ioa— T nass Chromatographic colums. The gas 41 The toxicity or carcinogenicity of each
1,12 Trchiorosbere — ] 34811 7008 Cchromstograph is tempersture programmed to agent used in this method has
chorosth 2100 7018 separate the halocarbons which are then reagen e ;"" not been
v 3us| 75484 delected with a halidespecific detector.t?  Precisely defined: however, each chemical
Viny! chvlonge 6ns 75-01-4 22 The method provides an optional gas compound should be trested as & poteatial
chromatographic colume thet may be helpful bealth hazard. From this viewpoint. exposmse
12 This is a purge and trap gas in resolving the compounds of interest from to these chemicals must be reduced 1o the
chromatographic (GC) method applicable to interferences that may occur. b";:whlg::b’ whatever means
the detennination of the compounds listed 2. Interferences sva tory is responsible for

above in municips! and industrial discharges
a3 provided under 40 CFR 136.1. When this
method is used to anslyze unfamiliar samples
for any or all of the compounds above,
compound identifications should be ..
supported by at lesst one additional .
qualitative technique. This method describes
analytical conditions for a second gas
chromatographic column that can be used to
coufirm measurements made with the

3.1 Impurities in the purge gas and
organic compounds outgassing from the
plumbing ahesd of the trap account for the
majority of contamination problems. The
analytical system must be demonstrated 1o
be free from contamination under the
conditions of the analysis by running
laboratory reagent blanks as described in
Section 8.1.3. The use of non-Teflon plastic

maintaining a current swareness file of
OSHA regulations regarding the sale
handling of the chemicals specified in this
method. A reference file of material data
handling sheets should also be made
svailable to all personnel involved in the
chemical analysis. Additional references to
laboratory safety are available and have
been identified **for the information of the
snalyst.

L5
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4.2 The following parameters covered by
this method huve been tentatively clussified
ns known or suspected, human or mmmmalian
enrcinogens: cnrbon tetrachloride,
chloraflormT 14-dichlorulunzene, snd vinyl
chloride. Primury stundurds of these toxic
compaunds should be prepured in u hood. A
NIOSH/MESA approsed tonic Ras respirator
should be wourn when the analyst handles
high concentrations of these toxic compounds

s. Apparotus ond Moterials

>4

_ measuring peak areas.

$.1 Sampling equipment, for discrete
sampling.

$.1.1 Vial—25-mL capacity or larger.
equipped with a screw cap with a hole in the
center (Pierce £13075 or equivalent).
Detergent wash, rinse with tap and distilled
water, and dry a1 105 °C before use.

8.1.2 Septum--Teflon-faced silicone
{Plerce £12722 or equivalent). Detergent
wash. rinse with lap and distilled water, and
dry at 105 °C for 1 h before use.

$2 Purge and trap system—The purge and
trap system consists of three separate pieces
of equipment: a purging device, trap, and
desorber. Several complele sysiems are now
commercially available.

$2.1 The purging device must be designed
to accept S-mL samples with a water columa
at least 3 cm deep. The gaseous heud space
between the water column and the trap must
have a total volume o{‘ less l:h;n 15 mL. The

s must pass through the water
gmu l’mel; divided bubbles with a
diameter of less than 3 mm at the origin. The
purge gas must be introduced no more than §
mm from the base of the water column. The
purging device illustrated in Figure 1 meets
these design criteris.

$.22 The trap must be at least 25 cm long
and have an inside diameter of at least 0.105
in. The trap must be packed o contain the
following minimum lengths of adsorbents: 1.0
om of methy! silicone coated packing (Section
8.13). 7.7 amn of 2.6-diphenylene oxide
polymer [Section 8.3.2). 7.7 cm of silica gel
{Section 8.3.4). 7.7 cm of coconut charcos)
{Section 8.3.1}. If it is not necessary to .
analyze for dichlorodifluoromethane. the
charcoal can be eliminated. and the polymer
section lengthened to 15 cm. The minimum
specifications for the trap are illustrated in
Figure 2.
$23 The desorber must be capable of

heating the trap to 180 °C. The
section of the trap should not be
eated higher than 180 °C snd the remaining
sections should not exceed 200 °C. The
desorber flustrated in Figure 2 meets these
design criteris. ‘ .

524 The purge and trap system may be
assembled as a separate unit or he coupled 1o
a gas chromatograph as illusirated in Figures
Sand4

8.3 Gas chromatograph—An analytical
system complete with a temperature
programmable gas chromatograph suitable
for on-column injection and all required
accessories including syringes. analytics!
columns. geses. detector. and strip-chart
recorder. A data sysiem is recommended for

831 Column 1—8 ft long x 0.1 in. ID
Jlainless steel or glass. pocked with 1% SP-
1000 on Carbopack B (60/80 mesh) or

rquivilent. This column wis used 1o develop
the method performance statementn in

Section 12, Guidelines for the uxe of alteraate
eolomp packioga nre provided to Section 108,

532 Caolumn 2—0 ft long x 0.1 in. 11)
stuinless steel or glass, packed with
chemically bonded n-octune on Purasil-(
f1007120 mesh) or equivalent.

$3.J Detector~Electrolytic conductivity
or microcoulometric detector. These types of
detectors have proven effective in the
analysis of wastewaters for the parumeters
listed in the scope (Section 1.1). The
electrolytic conductivity detector was used to
develop the method performance stutements
in Section 12. Guidelines for the use of
alternate detectors are provided in Section
10.1.

54 Syringes—S-mL glass hypodermic with
Luerlok tip {two each). if applicable to the
purging device.

5.5 Micro syringes—25-ul, 0.006 in. ID
needle.

$.8 Syringe valve—2-way, with Luer ends
{three each).

$.7 Syringe—S-ml. gus-tight with shut-off
valve.

5.8 Bottle—15-mL, screw-cap, with Teflon
cap liner.

59 Balance—Analytical. capable of
sccuralely weighing 0.0001 g.

& Reaogents

6.1 Reagent waler—Reagunt water is
defined as 8 water in which an inlerferent is
pot observed at the MDL of the parumeters of
interest.

6.1.1 Reagent water can ge generated by
passing tap water through a carbon filter bed
containing about 1 1b of activated carbon
{Filtrasorb-300, Calgon Corp.. or equivalent).

6.1.2 A walter purification system
Millipore Super-Q or equivalent) muy be
used {0 generate reagent water,

613 Resgent water may also be prepared
by boiling water for 15 min. Subsequently.
while maintaining the temperature at 90 °C.
bubble a contaminan!-free inert gus through
the water for 1 h. While still hot, transfer the
water (o a narrow mouth screw-cap botile
and seal with & Teflon-lined septum and cap.

6.2 Sodium thiosulfate—{ACS) Granular.

63 Trap Materials:

631 Coconut charcoal—8/10 mesh sieved
10 28 mesh. Bamebey Cheney, CA-580-26 lot
£ J-2640 or equivalent.

032 26-Diphenylene oxide polymer—
Tenax, (60/60 mesh), chromatographic grade
or equivalent.

633 Methyl silicone packing—3% OV-1
on Chromosorb-W (60/80 mesh) or
equivalent.

&34 Silica gel—35/60 mesh, Davison.
grade-18 or equivalent.

64 Methanol—Pesticide quality or
equivalent.

&S Stock standard solutions—Stock
standurd solutions may be prepared from
pure standard materials or purchased as
certified solutions. Prepare stock standard
solutions in methanol using assayed liquids

. or guses as appropriate. Because of the

toxicity of some of the organohalides.
primary dilutions of these materials should
be prepared in a hood. A NIOSH/MESA

approved toxic gas respirator should be used

when tie analyst hundles high concenteations
uf swch natensin,

051 Placre about BB ml, of methunol into
w10l gramand glnan stoppermd volumetrie
Nlusk. Allow the flask to stand, unstoppered.
foor ulsnat 10 min or until all alcohol wetted
surfaces have dried. Weigh the flask 1o the
fedrestil og.

6.52 Add the assayed reference material:

6523 Liquid—Using u 100 uL syringe,
immedistely add two or more drops of
assayed reference material to the Nlusk, then
reweigh Be sure that the drops fall directly
into the alcobol without contacting the neck
of the flask.

6522 Gases—To prepare standards for
any of tie six halocarbons that boil below 30
* C {branomethane. chlorocthane,
chloromethane, dichlorodifluoromethane.
trichlorcfiuoromethane. vinyl chloride). fill o
5-mL vaived gas-light syringe with the
reference standard to the 5.0-mL mark. Lower
the neede to S mm above the methanol
meniscza. Slowly introduce the reference
standart above the surfuce of the liquid (the
heavy g3 will rupidly dissolve into the
methane}.

653 Reweigh, dilute to volume. stopper,
then mix by inverting the flask several times.
Calculste the concentration in pg/ul. from
the net g@in | weight. When compound
purity is assayed to be 96X or greater, the
weight can be used without correction to
calculate the concentration of the stock
standaré Commercially prepared stock
standards can be used at any concentration if
they are certified by the manufacturer or by
an independent source.

8.5.4 Transler the stock standard solution
into » Tellon-sealed screw-cap bottle. Store,
with minmal beadspace. at ~10t0 -20°C
and prowct from light.

6355 Prepare fresn standards weekly for
the six gases and 2-chloroethylviny) ether. All
other staadards must be replaced after one
month. e sooner if comparison with check
standards indscates a problem.

88 Secondary dilution standards—Using
stock standard solutions. prepare secondary
dilution standards in methanol that contain
the compaands of interest. either singly or
mired together. The secondary dilution
standards should be prepared at
concentrtions such thal the aqueous
calibration siandards prepared in Sections
73.1 or 741 will bracket the working range of
the analycal system. Secondary dilution
standards should be stored with minimal
headspace and should be checked frequently
for signs of degradation or evaporstion,
especially just prioe to preparing calibration
standards frem them.

67 Quulity control check sample
concentraie—See Section 8.2.1.

7. Calibration

7.1 Amemble 8 purge and trap system
that meets the specifications in Section $.2.
Condition the trap overnigh! at 180 °C by
backflusharg with an inert gus flow of at least
20 mL/mix Condition the trap for 10 min
once daily prior {0 use.

72 Coonect the purge and trap system to
a gas chrenalograph. The gas chromalograph
mus! be eperated using temperature and flow
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rate conditions equivalent 10 those given in
Table 1. Calibrate the purge and irap-gas
chromatographic system using either the
externs! standard technique {Section 7.3) or
the interna! standard technique (Section 7.4).

73 External standard calibration
procedure:

731 Prepare calibration standards at a

miminwm of three concentration levels for

- each parameter by carefully adding 20.0 uL of

one or more secondasy dilution standards to
100, 500, or 1000 mL of reagent water. A 25-ul
syringe with a 0.008 in. ID needle should be
used for this operation. One of the external
standards should be at a concentration near.
but sbove. the MDL (Table 1) and the other
concentrations shouid correspond to the
expected range of concentrations found in
real samples or should define the working
range of the detecior, These aqueous
standards can be atored up to 24 h, if held in
sealed vials with zero hendapnee ne
described in Scction 1.2, 1 not wo stosed, they
must be discarded after 1 b

732 Analyze pach ealibration stundarnd
according to Section 10, und tabulete peuk
beight or area responses versus the
concentrstion in the standard. The results
can be wsed to prepare a calibration curve for
each compound. Alternatively, if the ratio of
response to concentration {calibration factor)
is s constant over the working range { <10%
relative standard deviation, RSD), linearity
through the origin can be assumed and the
sverage ratio or calibration factor can be
used in place of a calibration curve,

74 Internal standard calibration
procedure—To use this approach, the analyst
maust select one or more internal standards
that are similar in analytical behavior to the
compounds of interest. The analyst must
further demonstrate that the messurement of
the internal standard is not affected by
method or matrix interferences. Because of
these Jimitations, no internal standard can be
suggested that is applicable to all samples.
The compounds recommended for use as
surrogete spikes in Section 8.7 have been
used seccessfully as internal standards,
becanse of their generally unique retention
times.

941 Prepare calibration standards st a
minizonm of three concentration levels for
each parameter of interest as described in
Section 73.1.

742 Prepare a spiking solution containing
each of the internal standards using the

described in Sections 6.5 and 6.8.
1t is recommended that the secondary
dilution standard be prepared ata
concentration of 15 ug/mL of each internal
standerd compound. The addilion of 10 pL of
this stamdard 10 5.0 mL of sample or
cakbration standard would be equivalent to
30 g/l
743 Analyze each calibration standard
according t0 Section 10, adding 10 uL of
internal standard spiking solution directly to
the syringe (Section 10.4). Tabulate peak
height or area responses against :
concentration for each compound and
internal standard. and calculate response
factors (RF) for each compound using
Egoation 1.

Equation 1.

{AXC.)
(ALXG)
where:
A,=Response for the parameter to be
measured.

A =Response for the internal standard.

Cw=Concentirstion of the internal

standard.

C.=Concentration of the parameter to be
. measured.

If the RF value over the working range is &
constant { <10% RSD). the RF can be
sssumed o be invariant and the average RF
can be used for calculations. Alternatively,
the results can be used 1o plot a calibration
curve of response ratios. AJ/A,, vs. RF.

7.5 The working calibration curve,
ealibration {actor, ac RF must he verified on
ench warking iiay by the mesnurement of o
QU check rumple.

751 Prepare the QC check mumple an
described in Seclion 822

7.5.2 Analyze the QC check sumple
sccording to Section 10

7.5.3 For each parameter. compare the
response (Q) with the corresponding
calibration scceptance criteria found in Table
2. If the responses for all parameters of
interest fall within the designated ranges.
analysis of actual samples can begin. If any
individual Q falls outside the range. proceed
according to Section 7.5.4.

Note: The large number of parameters in
Table 2 present a substantial probsbility that
one or more will sot meet the calibration
acceptance criteria when all parameters are
analyzed.

7.5.4 Repeat the test only for those
parameters that failed 10 meet the calibration
scceptance criteria. i the response for
parameter does aot fall within the range in
this second test. s new calibration curve,
calibration factor. or RF must be prepared {or
that parameter according to Section 7.3 or 7.4.

& Quality Control

8.1 Each laboratory that uses this method
is required 1o operade a lorma) quality control
program. The minimur requirements of this
program consist of an initial demonstration of
laboratory capability and an ongoing
snalysis of spiked ssmples 10 evaluate and
document data qualkity. The laborstory must
maintain records to docament the quality of
data that is generated Ongoing data quality
checks are compared with established
performance criteria to determine if the
results of analyses meet the performance
characteristics of the method. When results
of sample spikes indicate atypical method
performance, s quality control check
standard must be analyzed to confirm that
the measurements were performed in an in-
control mode of operation.

8.1.1 The snalyst mest make an initial.
one-time, demoastration of the sbility to
generste acceptable accuracy and precision
with this method This ability is established
as described in Section 82

8.1.2 In recognition of advances that are
occurring in chromatography. the analyst is
permitted certain options {detailed in Section
10.1} to improve the separations or lower the
cost of measurements. Each time sucha

modification is made 10 the method. the
analyst is required to repeat the procedure in
Section 8.2.

8.1.3 Each day. the analyst must analyze a
reagent water blank to demonstrate that
interferences from the analytical sysiem are
under control.

8.1.4 The lsboratory must. on an ongoing
basis. spike and analyze a minimum of 10% of
all samples to monitor and evaluate
Jaboratory data quality. This procedure is
described in Section 8.3.

815 The laboratory must. on an ongoing
basis. demonstrate through the anatyses of
quality control check standards that the
operation of the measurement system is in
control. This procedure is described in
Section 8.4. The {requency of the check
standard analyses is equivalent 1o 10% of ail
samples unalyzed but may be reduced if
apike recoveries from sumnples (Section 8.3)
meel all apecified quality control ariteria.

#1606  The lnborntory must mainlam
pedformunce records to document the quality
of datie that is genersted. This proacdare is
descrilned in Section 8.5.

82 To estublish the sbility 1o generate
acceptable accuracy and precisioa. the
analyst must perform the following
operations.

821 A quality control (QC) check sample
concentrate is required containing esch
parameter of interest at a conceatration of 10

pg/mL in methanol. The QC check sample
concentrate must be obtained from the US.
Environmental Protection Agency.

Environmental Monitoring and Sepport
Laboratory in ‘Clncinnnli. Ohia. if svailable. If
not available from that source. the QC check
sample concentrate must be obtained from
another externa! source. If not available from
either source above, the QC check sample
concentrate must be prepared by the
laboratory using stock standards prepared
independently from those used for

+ calibration.

822 Prepare a QC check sample 0
contain 20 ug/L of each parameter by adding
200 pL of QC check sample concentrate 1o
100 mL of reagent water.

823 Analyze four 5-mL aliquots of the
well-mixed QC check sample sccording 10
Section 10. -

824 Calculate the sverage recovery {X)
in pug/L. and the standsrd devistion of the
recovery (s) in ug/L. for each parameter of
interest using the four results.

825 For each parameter compare s snd X
with the corresponding acceptance criteria
for precision and accuracy. respectively.
found in Table 2 1{ s and X for all perameters
of interest meet the acceptance criteria, the
system performance is acceptable and
analysis of actual samples can begin. If any
individual s exceeds the precision Emit or
any individual & falls outside tbe range for
accuracy. then the system performance is
unacceptable for that parameter.

Note: The large number of parameters in
Table 2 present a substantial probability that
one or more will fail at least one of the
scceptance criteria when all purameters are
analyzed.

8268 When one or more of the parameters
tested {ail at least one of the acceptance



32 Federal Register / Vol. 49, No. 209 / Friday, October 20. 1904 / Rules and Regulations

critecia. tha analyat must procred sceoeding
o Section 8.2.6.1 ur 82.8.2

8281 Locate and correct the source of
the problem and repeat the test for all
parameters of interest beginning with Section
823

8282 Beginning with Section 8.2.3, repest
the sest only for those parameters that failed
1o meet criteria. Repeated failure, however,
will confirm a general problem with the
messurement system. If this occurs. locate
and cocrect the source of the problem and
repest the test for all compounds of interest
beginming with Section 8.23.

&3 The laborstory must. ov an ongoing
besis. spike at least 10% of the samples [rom
each sample site being monitored 1o sssess
sccwracy. For laborstories analyzing one to
‘en samples per month, at least one spiked
sample per month is required.

83.1 The concentration of the spike in the
semple should be determined as lollows:

83.1.1 If. as in compliance monitoring. the
concentration of a specific parameter in the
sample is being checked against s regulatory
concentration limit, the spike should be at
that limit or 1 to 5 times higher than the

und concentration determined in
Section 8.3.2. whichever concentration would
be larger.

83.1.2 If the concentrstion of a specific
perameter in the sample is not being checked
against s limit specific to that perameter, the
spike should be at 20 ug/Lor 110 S times
higher than the background concentration
determined in Section 832, whichever
concentration would be larger.

832 Analyze one S-mL sample aliguol (v
determine the background concentration {B)
of each parumeter. If necrasary. prepare a
new QC check sample concentrate {Section
82.1) appropriate for the
concentrations in the sample. Spike a second
S-mL sample aliquot with 10 uL. of the QC
check sample concentrate and analyze it to
determine the concentration afler spiking (A)
of each parameter. Calculste esch percent
recovery (P) as 100(A-B]%/T. where T is the
known true value of the spike.

833 Compare the percest recovery (P) for
esch parameter with the corresponding QC
scceptance criteria found in Table 2. These
scoeptance criteria were calculsted to
inciude sn allowance for esror in
messurement of both the background and
spike concentrations, assuming a spike to

ratio of 5:1. This error will be
sceounted for o the extent that the analyst's
spike to background ratio approsches 5:1." If
spiking was performed at 2 concentration
Jowver than 20 pg/L. the analyst must use
either the QC acceptance criteria in Table 2.
or optional QC acceplance criteria calculated
Sor the specific spike concentration. To
calculate optional acceptance criteria for the
recovery of a parameter: (1) Calculate
sccurscy (X) using the equation in Table 3,
susbstituting the spike concentration {T) for C:
£2) calculate overall precision (S°) using the
equation in Table 3. substituting X" for X; (3)
calculate the range for recovery at-ihe spike
concentration as (100 X'/T}=2.44{100 S*/

]

834 If any individual P falls outside the
designated range for recovery. that parameter
bas failed the acceplance criteria. A check

standard contalnlng ench paenmeter that
(uiled the criterin most ba sonlyzed as
described in Section 8.4.

8.4 Il any parameter fails the acceptance
criteria for recovery in Section 8.3, » QC
check stnndard containing each purameter
thut {uiled must be prepured und nnalyzed

Note: The frequency for the required
analysis of a QC check standard will depend
upon the number of parameters being
simultaneously tested. the complexity of the
sample matrix. and the performance of the
laborstory. If the entire list of parameters in
Table 2 must be measured in the sample m
Section 8.3, the probability that the analysis
of 8 QC check standard will be required s
high. In this case the QC check standard
should be routinely analyzed with the spdhed
sample.

8.4.1 Prepare the QC check standard by
adding 10 uL of QC check sample concertrate
(Sections 8.2.1 or 8.3.2) to 5 mL of reagent
water. The QC check standard needs only to
contain the parameters that failed critena in
the test in Section 8.3.

84.2 Anslyze the QC check standard 10
determine the concentration measured (A} of
each parameter. Calculate each percent
recovery (P,] as 100 (A/T]%. where T is the
true value of the standard concentration.

84.3 Compare the percent recovery (P)
for each parameter with the correspondng
QC acceptance criteria found in Table 2
Only parameters that failed the test in
Section 8.3 need to be compared with these
criteria. if the recovery of any such parameter
falls outside the designuled runge, the
laburatory petformance for that parameter is
judged to be out of control, #nd the prublem
must be immediately identified and
corrected. The analytical result for that
parameter in the unspiked sumple is ssspect
and may pot be reported for regulaiory
compliance purposes.

8.5 As part of the QC program for the
laboratory, method accuracy for wastewater
samples must be assessed and records must
be maintained. After the analysis of five
spiked wastewater samples as in Section 8X
calculate the average percent recovery (M}
and the standard deviation of the percent
recovery (s,}. Express the sccuracy

_assessment as a perceni recovery interval

from P—2s, ta P+2s,. I p=90% and 5,=20%
for example, the accuracy interval is
expressed as 70-110%. Updale the scoaracy
assessment for each parameter on a regular
basis {e.g. after each five to ten new acowracy
measurements).

8.8 Itis recommended that the laboratery
sdopt additional quality assurance practices
for use with this method. The specific
practices that are most productive depend
upon the needs of the laboratory and the
nature of the samples. Field duplicates may
be analyzed to assess the precision of the
environmental measurements. When doult
exists over the identification of a peak on the
chromatogram, confirmatory techniques such
a3 gas chromatography with a dixsimilar
column, specific element detector, or mass
speclrometer must be used. Whenever
possible, the laboratory should analyze
standard reference materials and parbcipese
in relevant performance evaluation studwes.

8.7 The analyst should monitor both the
performance of the anslytical system and the

eflectiveneas of the method in dealing with
rach sampla matnx by spiking anch sample,
standurd, und reagent water hlunk with
surrogate halocarbons. A combination of
bromochloromethune, 2-bromo-1-
chloropropane, and 1.4-dichlorobutane is
recommnnded 1o encompasa the runge of the
temperature progrsm used in this method.
From stock standard solutions prepared as in
Section 8.5, add a volume to give 750 pg of
each surrogate to 45 mL of reagent water
coantained in a 50-mL volumetric flask, mix
and dilute to volume for a concentration of 1S
ng/pl. Add 10 uL of this surrogate spiking
solution directly into the 5-mL syringe wilh
every sample and reference standard
snalyzed. Prepare a fresh surrogate spiking
solution on & weekly basis. If the internal
standard calibrution procedure is being used,
the surrogate compounds may be added
directly to the intemal standard spiking
solution {Section 7.4.2).

& Sample Collection, Preservation, and
Handling

9.1 All samples must be iced or
refrigerated from the time of collection unti}
anmalysis. If the sample contains free or
combined chlorine, add sodium thiosulfate
preservative {10 mg/40 mL is sufficient for up
0 5 ppm Cl} to the empty sample bottle just
prior 1o shipping to the sampling site. EPA
Methods 330.4 and 330.5 may be used for
measurement of residual chlorine.® Field test
kits are available for this purpose.

9.2 Grab samples must be collected in
glass containers huving a total volume of st
Sennt 25 ml. Fill the sample hottle just to
averflowing in such & manner that no alr
bubblea pans through the sumple as the bottle
:u Ihn"i'ng filled. Srulpl::’! lmllln'lo that no aie

iles are entrupped in il. If preservative
has been added, shake vigorously for 1 min.
Maintain the hermetic seal on the sample
bottle until time of analysis.

9.3 All samples must be analyzed within
14 days of collection.?

10. Procedure

10.1 Table 1 summarizes the
recommended operating conditions for the
gas chromatograph. Included in this table are
estimated relention times and MDL thst can
be achieved under these conditions. An
example of the separations achieved by
Column 1 is shown in Figure 5. Other packed
columns, chromatogrsphic conditions, or
detectors may be used if the requirements of
Section 8.2 are met.

102  Calibrate the system daily as
described in Section 7.

103 Adjust the purge gas (nitrogen or
belium) flow rate to 40 mlfimln. Attach the
trap inlet to the purging device. and set the
purge and trap system to purge (Figure 3).
Open the syringe valve located on the
purging device sample iniroduction needle.

104 Allow the sample to come 10 ambient
temperature prior to introducing it to the
syringe. Remove the plunger from a S-mlL
syringe and altach a clused syringe valve.
Open the sumple bottle {ur stundurd) and
carefully pour the sample into the syringe
barrel 10 just short of overflowing. Replace
the syringe plunger and compress the semple.
Open the syringe valve and vent any residual
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air while adjusting the sample volume 10 5.0

—1_ Since this process of taking an aliquot

‘troys the validity of the sample for future

z

:‘..alytis. the snalyst should fill a second

at this time to protect against
possible loss of data. Add 10.0 uL of the
surrogate spiking solution (Section 8.7) and
10.0 pl. of the internal standard spiking
solution (Section 7.4.2), if applicable, through
the-valve bore, then close the valve.

105 Attach the syringe-syringe valve
sssembly to the syringe valve on the purging
device. Open the syringe valves and inject
the sample into the purging chamber.

108 Close both valves nnd purge the
sample for 11.0=0.1 min ot ambient
temperslure.

107 After the 11-min purge time. attach
the trap to the chromatograph. adjust the
porge snd trap system to the desorh mode
(Figure 4). and begin to lemperature program
the gas chromatograph. Introduce the trapped
materials to the GC column by rapidly
heating the trap 10 180 *C while backllushing
the trap with an inert gas between 20 and 60
mL/min for 4 min. If rapid heating of the trap
cannot be achieved. the GC column must be
ssed as a secondary trap by cooling it to
30 °C (subambient temperature. if poor peak
geometry or random retention time problems
persist) instead of the initial program
fempersture of 45 °C

10.8 While the trap is being desorbed into
the gas chromatograph. empty the purging
chamber using the sample introduction
syringe. Wash the chamber with two S-mL
fioshes of reagent water.

s 09 Afer desorbing the sample for 4 min,
.__ ondition the trap by retuming the purge
snd trap system to the purge mode. Wait 15 3
en close the syringe valve on the purging
device 0 begin gas flow through the trap. The
trap tempersture should be maintained at
380 °C After approximately 7 min, turn off the
wrap beater and open the syringe valve to
stop the gas flow through the trap. When the
trap is cool. the next sample can be analyzed.
Identify the p‘;nmeicn in the ]
sample by comparing the retention times o
the peaks in the sample chromatogram with
e width of
chromat, The width of the retention
'hmd to make identifications

can be used to calculate &
suggested windaow size; however. the
experience of the analyst should weigh
Seavily in the interpretation of
chromatograms. - .

10.11 If the response for a peak exceeds
the working range of the system, prepare a
dilution of the sample with reagent water
from the aliquot in the second syringe and
reanalyze.

11. Calculations

11.1 Delermine tte concentration of
individual compounds in the sample.

11.1.1 If the extemal standard calibration
procedure is used. calculate the
concentration of the psrameter being
measured [rom the peak response using the
calibration curve or calibration factor
determined in Section 732

11.1.2 Il the internal standurd calibration
procedure is used. calculate the
concentration in the sample using the
responae fnctor [RF} determined in Section
7.4.3 and Fjuation 2

Equation 2.

{AJC.)
{AL}RF)

Concentration (pg/L)=

where:

A, = Response for the parameter 1o be

measured.

A.=Response Jor the internal standard.

C.=Concentration of the internal

standsrd.

112 Repori results in pg/L without
correction for recovery data. All QC dats
obtained should be reported with the sample
results.

12. Method Performance

121 The method defection limit (MDL) is
defined as the minimam concentration of a
substance that can be measured and reported
with 99% confidence thst the value is above
zero.! The MDL coocentrations listed in
Table 1 were obtained using reagent water.®
Similar results were schieved using
representative wastewalers. The MDL
actually achieved in a given analysis will
vary depending on instrument sensitivity and
matrix effects.

122 This method is recommended for use
in the concentration range from the MDL to
1000 x MDL. Direct aqueous injection
techniques should be wsed $0 measure
concentration levels above 1000 X MDL.

123 This method was tested by 20
laboratories using reagent water, drinking
walter, surfsce water. and three industrial
wastewaters spiked at six concentrations
over the range 8.0 4o 500 ng/L.* Single

operator precision. overall precsion. and
method accuracy were found ic be darectly
related to the concentration of the parameter
and essentially independent of the sample
malrix. Linear equations to describe these
relationships are presented in Table 2.
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TaBLE 1.—CHROMATOGRAPHIC CONDITIONS AND METHOO DETECTION LimiTs—Continued
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TABLE 2.—CALIBRATION AND QC ACCEPTANCE CRTERA—METHOD 601 °
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3. Where necessary. the limits for recovery
upon the method performance dsta in Table

have been broadened to assure applicability used to develop Table 3.

TABLE 3.~METHOD ACCURACY AND PRECISION AS FUNCTIONS OF COMCENTRATION—METHOO 601
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TABLE 3.—METHOD ACCURACY AND PRECISION AS FUNCTIONS OF CONCENTRATION—METHOO 601—Continued
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